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" Chapter 1

7’Introductibn

The programs used in this report are:

ZEROPOINTODD see[z]) -
ZEROPOINTODD2

* EIGENVALUEODD ( see [2])
DEPTHODDL

DEPTHODD2

"ABCD

. ABEF '
PLOTLAMBDAQ ( constructed by I.C. Ongers )
RADABCD ' '
RADABEF -

R

With“ZEROPéINTODD and ZEROPOINTODD2:we can determine the cut-off
frequencies and with EIGENVALUEODD (and EIGENVALUETEST) the phase-
factor for the anisotropic waveguide, The programs DEPTHODDL and
DEPTHODDZ give the depth of the gféoves of the‘oorrdgat@d wéveguide
for the even and the odd moées respectively, the programs ABCD and
AEEF the nhasefacﬁor; With PLOTLAMBDAQ we afe able to plot the phase-
factor for the corrugated as well as for the anisotropic waveguide,

RADABCD and RADABEF compute therradiationnatternS‘in the E- and H-

"plane for the even and oddi modes respectively,

To determine the nroperties of the corrugated waveguide numericsily

is rather exrensive because most of the rrograms teke a lot of oro-

cescsor-time. The calculation of one radiationnattern takes about eight

minutes, the determination of the curve of the dominant-mode phase-

factor about two hours, For the construction of antennas for exverimen-



‘tal work we orilv need to aséertain the deoth of the grooves, wﬁich

may be dcme with the ﬁro?rams EPTHODDL and IEP‘IHODEQ If we want to; -

be sure that the given’ frequency is czbove the cut-off frequency of
e dominant mode we have to compute the. cut-off frequency wrth :

| ,@RODOINTODBQ |

We shall now descrlbe the nrogrdms in detail,

 Chapter 2
ZEROPOINTODIR -
(for ZEROPOINTODD see [2] , p93)

; AT.his srogram calculates the cut-off frequency of the oEHum and ;E“““~
rmodes, for n=odd, ’ . V

Thes» cut-—off frequencz,es ‘are determined by the zeros of the Mathieu~
functlons' ’ ' |

S, Se G

i
o

(1.1)

EH

°o T ——m Ca,., (8.)=0 O (1.2)

{
o

- First of all, the: progrdm ‘computes in a g:wen :Lnterval of q the
I»iathieufunctlon and stores ‘these’ data in an array. Then it searches
for a change of sign and if- it finds one it computes the zeros, Excent
for. the Mathieufunctions, the program is in mi'inciple the same as

ZEROPOINTODD [2].

‘MACHEPS . 9:'34 , needed in the eigenvaliue and

fouriercoefficients of the Mathieufunctions

L ‘ . eigenvalue of thg Fathieufunction A .
11 - | - not in use - -

12 : - not in use -

NMIN , | lowest order of the lathieufunction

HMMAX ~ highest order of the Mathieufunction



mIN | | | : |

ISTEP : : g-interval - ‘ o
ELTAY - S

TELLER . . o number of: eccentricities

) S 2z - | |

Qe ' ' q

EXC PR ’ o ~eccentricity

A [O:B%Eﬁx:] ﬂ : o  array for q | :
B [O:HM] array for 'CQ.Z'MG{,Q) cq. SCZM,(&.%)
N ~ order of the Mathieufunction :
ZEROCCEZN 1( TWON ,KSI,Q} - orocedure to compute CQ,_“H (z.9)
ZEROSSE2N1(TWON,KSI,Q) procedure to compute Se, = (&%)
SQRT( 42 ) : ’ kh

25GRT( @) COSH( KSI ) ka
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‘eEGIn
*FILE® QuTPUT; -

TREALY MACHEFS, Lr Lls L2 )

YINTEGWER Imluws ImMAXs - ISTLR, UELTans ovIis NYAAs- K3
MACHERSS= Z2ex(=36)) . : g
NelNts 13 '
AmARXiz 53
Imitts ¢3
IxAAI=3003
1sTerr= 53
DELTAyt= 108
tubLInt c

‘? EXTEANALS

Lasstossasrr s avaortatsssssanstastsasatsossantbesisosessdenats

'REAL Y CPRUCELUUHE " LERCCCEZNL o LTelhs KE1s 63

CVALUE'TAUNS, nSTs €3 TINToGER'Twlns '"mbEALY KSIs €3

‘pboln'"hEAL! NURMS ML o N1pSUMS

PAMRAY'FLV320ds JlG1agd;
b2 ELGENVALLECEZnI(TnGhsu)s o
FUURIERCUOEFFCLeR1(T ke S»r Lr ZCr Fs NORWDG
JAPLUSN{Z#8QRICQI =S INFLREL)s usr 42, 1Gy o) |
ZLRUCCEZNL 1= CCEZNIONORNMs2CoF ;e)/&lmr(KSI)'CUSr(KSI),
tenutZERLCCEZRLS

%D.Q‘..O.ﬂl‘i}'l..0'0'00!ll.'ol‘l6..‘Qtoivllin‘IOOQOOQOI..li..i
%...e.'.'..é.,.’.lvotlQl..lhﬁl‘l.l.b‘..l.‘.‘.".lb’.QIOOOQOOQQ
*REALYTPRUCEDURET ZERUSSESZNY CTwiNy KSIs €33

'VALUE'TwUNs ARSI, €3 'INTEGER'ThUn; ‘meal! nSIs G5
YEEGINTPREAL® . NURMst1uND 3

VARMAYYFLUI2C Js JLlUt4Z2);

Lie EIGERVALLLSEZNICTnGASE)S .

FUURTERCORFFSE2MI(Tnlns ws Ls 2C2 Fs NCRw IS

JAPLLSN(Z#5QRT(C)I*SINF(ASL)» s H2s 1Cs udJ

ZERGSSEZNL 7 $25SE21 0 (WLHM#E0sFry) s
'Lhﬁ ZERUGSSEZnLS

. . ~
L 2 0 N B N B N EE A B I et A LR RS SISV I R EO T

YKEAL'hSI, GrEXCs
YINTEGER'1» A2 TELLERS
PREALTYARRAY® ALCsIwax]l selltlvax];

TFURY TELLERTs1 *3TEPY 1 *LaTitt 1 ‘ul?
YEEGIN' .
EXCE® *CasE’ TELLLH=) "GF' C UeBUs ')}

CERGInABL EXCoCSr(rsl)=1,Kk81sCr10, #~3Grw=1C23

YEOR' Nt= AMMIn YSTEP' 2 fURTILY Awax ‘ug?
HEGIN'ANLITECULTRUT o</ 2 120 M= )> )
W ITELCUTHFLT» ®20X1> )5
and TECLUTPLT »<MEURLGEAM LEELSUL LTINS >3
A TECCUTFLTLSPACE (B2

R ITECLUTALT <" Nzvs ) ) wWHITE(LUTELTS<EIR 11>, N)}

e LTEAUUTrPUT oo L 6SI="233 WHITE(GUTPUTS<E18,112,KS5105
A TECLYTPLT A< u L EXUE"> ) :
weIFECCLTPLTS<E 8, 11>;1/L£5m(x31) ¥

W LEECCUTFUTLISPACE(Z )03

I A g R R R R R N R T T L L L T T VU O A ar e .
ﬂNITf(OLTPVT)</9IUQ("'")’ )i
ARITE(OUTRUT </ "1 s X1 U, ”»xlu,"ct»éxx,.-ew"> 33
R ITECOUTHLTS <X2Ca"L"> 33
YFOR' Its Ieln *STEP' 7167€F PUNTIL' Iwax ‘L0
‘pEuln' Qt= I/DELTay ; i
FIFY D OTEGLY ¢ CTRENY GimEéwy;



A

AlIli=s wJ
glildr=s 2EnCiCE2al (NsS l»h)i _ .
ARITECG uTPLin</an» X1Uab 8 ‘d’xlcﬁtICaIC>: : . P

TsA0L1sBCTIT )5
w«th(UbTPuT:<x1L:t18.11>;L);
Eny! CCERNIPUINTUALCULLATICONS
An JTEQOUTPYT 2 </, 000 (" =" y» 33 :
$+§¢+0§¢*¢0+¢++¢#++0¢++++*Q*40+?4+4¢0+4‘404?+7¢&§¢000*¢+¢¢44

. ne ITECOUTPUTE JFACQ(DJ) Vi

Gt r bbb s Pt b bt b b h bbb r st P At b Attt bat ittt dtosts
A lTE(UUTRUTSS 2T X1C, "0 s x10s "L {E2 N laamualul™s ’

g : XICs HR*, K10 na"> )3
YFGRY Lis IMIw PSTLAT ISTEP ‘uaTIL® Ivax=ISTEP ‘!

TEEGIN )
’ YIFY SIGeC GUIT 2 *nt@? Slong g0 1+08Te+] )

FTREN?

fpEeint

ZEHGINABL ZEROCCRENT ) (m’msl’uJ;upuclJ‘AEI+ISTEP],u 10,6=10)3

R ITECUUITPGT </ 203,40X80E 18011020020,
ZERCGLCLEZN] (ivsKSETpu)s
SGRT(a*re)a
<-SQPT( J*LL&hcﬁ‘lJ )i

'ENLTS

"hu'  ZEr(CCrenl CALLULATIER;

Z##****#**4¢¢+4++++§#Q#¢é+#4¢é+#*¢+00*440*&#4f+§§#¢*0##¢¢¢+*
‘LD

PFUR' NIz NMIn 'STEF' 2 *URTILY mwax 'CCY
b QI T ARATECLUTFUT» =/ 120("=")» 33
W TTECOLTPLT»<20X12 33
ar LTEAQUTAUT s <"EURCEEAMLCOLLSGLLTIONZ™> )
anITECCUTPLTISPACE(S) )
W ITECOUTPLT enE"> )7 aRITE(GUTFUTIRELB.11>, NI
W I TE (U TPUT 7€ naeakKSI2"2 ) nRITECCUTPUTS<E1841122KS1 )4
ARITE(GUTPUT € " wnnER"2 )5
W ITECQUTPUT»<ELE, ll>n1/C05H(KSl)):
W ITECGUTPUTISPACE(Z2)))3
13223235 NS s eSS RN 2R3 02 R EETY
ARITECUUTFUT </, Lul("="3> )3
WthE(UUTHbT"K(?l":XLb: G XICr "S5 ENlanawe? I
AnITECUUTPUT, <x2C,"L"> )5 ‘
'FoRr' dt= ImIn 'STEP' ISTER ‘UNTiL' Iwax *QC°
tREGTIn? Ct= 1/0eLTAg

TIF' ] YEGLY - THEN' wiag=3j .
s - - Aalldte o
ElI112 ZEWGSSERN] ChoKS1rG);

WRITE(CUTPLT s/ 135 X105bEab4sX10,0 1841025
' : ’ oAl idsue{l] )}
ARITECUUTPUT #<x1CaEL1841155L )5
PENUY SSEEnD CALCLLATIONS
WRITECUUTPUTA</,1u0(" =" 33,
LE R S P R R Rt i R SR RN S R A R e it T

ARITECUUTPUTL SPACE(S)) )i
AR LR LA B RS AR A T A R L E LB AR PR IS LR R LA LR RILRC LR -
ARTTECUUTPUT A< "X luamQ™, X100 "SS9 2N lamnaely v,
COXIUSTMHAM,X1US KA ) )
‘FGR® T2 IMIn 'STEPY [STEP "UNTIL' IvaAX~ISTES 'pp?
reEGIn .
COMIFY o sland BCIY ) hngt SIGNC &L I+15TeP) 3
PTHEN® . :
*BEGIN' ‘ ’
ZERCINABYK ZER&S°t2&1 (hnﬁbia&)»ﬁ.ﬁtl]r&(l*ISTEF];E “1Cr6=1C)3
,«RITiiﬁuTFb?.tfa:3;4(X8r518a11)>;I»Lp
LERUSSEENT (sKSIsG s
SURT(4»g)s
enSANTLRI*CUSR(KSL) )}
'?‘!\‘I\QI .
TENDY ZEnUSSEZN CALCULATIONS
txxxxzxx:z;zs»sx:sxzz;zzm‘1xxxz?ztiszg31xiizzzzxatzi?%!x%zzz
‘uhNG s '
Yinlt
'LNU‘
YERUY,
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Chanter 3

| EIGENVALUETEST

" This vrogram has been used in the numerical experiments of Part I,

“ Chapter 2, Tt merely calculates the zeros of the determinant

|AB -AT| =o  as

~at a given interval, -

pAMBDA - pm3é .
N l ] order-of the matrix
. o | Mz N +10, max, order of the
| ) | Mathieufunction
IETERM( LAMBDA,A,AA,N) nrocedure to comnute the deter- -
- | ’ B - minant for fixed value of A
A,a4 [own,0]  natrix AB
re,Fs[iaN,0m] | 0 fouriercoefficients
Ry RrIfosn] - not in usé - |
LU EL N, l:N] : - not in use in main program -
> ' in procedure IETERM : croutdecom-
: position .
KST V E |
Q - a=gq
EXC ) eccen‘oricity
KA o - ka
FETAPOINT \ o p p/ ke
IET ' determinant
i, 3, L ‘ a;qcil_'l_aryv variables

IMAX - number of eccentricities

~



'LAMBDA o W

DELTALAMBDA |
LAMBDASTEP |
LANBDAMIN . {
LAMBDAMAX |

i - y
LAMBDAARRAY o ' array for A
 ETARRAY - ' . array for determinant
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CEPTHODDL / DEPTHODIR

The program EEPTHODD1 ccmputes the deoth of the prooves for the even‘ ”

modes ( e,EH'\m ), DEPTHODD2 for the odd modes ( . El—lm‘ ). For this =
depth the waveguide is anisotrovic, _ ’

Tﬁé eccentricity e, and the frequency ka, must bé~given\beforehand;
Then.the nrogram comnuteé the ecéentricity eé ( and several other
quaﬁtities such as e - ez s by /Va2 ,»%1 tec,), as the zero of

the function

G’ (. 90)- Gex (8,9.)- Se.(5.8). oy (5. 9.) <A:w+>‘

for the even modes, and for the odd modes the zero of the function:

CQ (%,30) Q:in(ﬁ 3)- Gz (Ez,%) Feg (g‘,qo) (1.5)

It also checks ‘the result by -substituting the obtained value in

: thls function, which result should then be zero or a very small valug.

KSTL &, .
KSI2 - - g,
NORM o normalisation factor of the Mathieufunction
FX , function (1.4) or (1. 5)
EXC1 : » o eccentr1C1tv e,
EXC2 . . eccentricity e,
Q | a=q,
KAl ka
KAZ . ," ka ,
" PI W

K ' initial value of FX
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TELIER

KK

T [O:M].

J [_o: 2.M+ 2]

1 [o: 2.m42]

-13-

eigenvalue of the Mathieufunction

Sez,w,(gv%) X Gtw (g"%’)
Gey,, (5,09 5 Fey'y, (g"ﬁ*’)ﬁ

| S“',znu (avgc:) ’ Q,?.-;qn (&‘,ao‘)

Gon, 0 (88 5 Fey,  (&,,3.)

step distance of § ( in searching optimum c?z )
- not in use -

~ not in use - »

:_g“z‘lower limit of §

«§-H = upper limit of 5

order N of the mode

~ not in use -

order of the Mathieufunction

number of eccentricities

ka, interval '
fouriercoefficients of the Mathieﬁﬁmction
Besselfunctions for the M.f,

" Neumannfunctions for the M.f, -

DEPTH1( KSI1,KSI2,Q,A,B,C,D ) procedure which computes the value of

the functions (1.4) or (1.5)
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- IEPTHODDL

. noPSEEY ierlamphsY
Totufi!

Floft GuT

freal ! melbnto;
LAUPE PSR Z2rei~16))

Tueal o i

I KSTasXSiZanuinrr vy
kX ClriAlerdsrng sty
rlaksis ’
wacslrlisks
firker
Lostiuid )
Y nTene Y Taunlsievs T £as/Ks
torE oguS
‘otuln! . . .
ALY YAsraY Y Flustds G{J32x¥+2)s YLU1Z2%w42 5

G e B W B e e e e S e
PREALTPACCEOURE ! SEPTHI(ASIIsKOlesGanrtaCol)i )
YVALUEY  ASILlsrSiZavsps(i ealt m3]1sRSIZ,Gra 00
teeuln ' ‘

N

JAPLLSM (2 SR LG a3 ihr KSIc s s 2 u+2sibag)s
B3 =o5bzRLIANEHEN s MV su))

URELUBNG SERT(GIEXPC-KS12)s0skels10s0)5
YHLUS W (SunTCGINEXPIRSI2)sv 4121057 ))
Jiz GEY2Al{nwUnM,veFadaYys

DEPTHL t=2 asd=(xD
teivw ' DEFTHL
, -

G T o kA T e W e N M e e W O e e T W R Op R T Y K e S e O

mWal TECQUUT» </ "EVENT> )5

Hi® Je0n} g

Pli= wxailTanll)}

Toowit=l}

W ITECGUT 2/ Tninle"sxasl32s Inlhl 33

‘utain’ :
Yruft TeRLLEfi=l CoTERT O tLaTiLY & thu?
ptuln .
EACli= GuYid0ies ' ,
Zrhoulaal EXVI*CCom{Aali)=lsnolisusridse=iCom=iv);
W ETECULT 2/ b = nuisF UG P a/sMASTIT s kdst Ial/a/sMB L1700 s XarFi0s7>
FAMRL/ELSEY e FlUel P EXLIPXSTLr SGrTLI=EXC1an2),
1/78SnIUL=EXCI*%2) D)
A AT COUT 2 /2P RA L 2 20 "RAL TS X2 " NALRALZY s Xus"E X0 2" X4
' - PR e s At XL~ XC2 Y s AU M/ AP s AU NAZIH2Y s XS INLLY> S
Yrunt KKI® QU 'STERY L tuanTELY é5¢ Lt
tslulnt
nAlis KK/ALUS
wts (KAalwx{lleni/ul
IGENVALUESEEn1(Taunlsriglds
P2

-,
En{ st Fodasi{TadnlrusbotsFanlin>)s

LR i
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CUAPLUSKLZASERTCL NS Lan(kd11) st reawezaivad)}
L n e Sune T Oy« CUShr(RITIIRSSEanIFCIaTinUnmsMaFaudi
CURPLUSAISWHT YA XP(=aS11dsYsveZ LU UYG
TrLUan{Seni{e)«EXP(K3]1darnez »iCrYE

EISULIINAPCIwT(NCRM I s Fp U 155G T gl e xP{(~KS11),
SYRTCGIEAPLASIL) )3

GEPTHI(KSLIL1aKII2 0 drAstals)s

TARILEY STan(n) tgul’ SI13n(FX3 '0u
ToralN'  Fxi® UEPTHMICRSIIAKSLIZsGrasrBrCallds

4slgiz Ralds ns. o ‘
TERDY FURCTIEVERLGGF)

uet= «s11j
BGis nSlg=ri-

PIFY ZERULWAHC DEPTHMICKSTII»KSIZsudsha,B82C,0)0
KSI2sLGsBGrE*10,8"10 )
et ’
fobGInt .
EXCot= 1/0USm(xSI2) 3
RITe(oUTH</25(Fl10,7ox1)2s Kalshpadi= RAL*EXCI/EXCZ) KAZ®"HKE1»
ExCzr KS1ér ExL1%ExC2sr - N
SERTLI=E4CZw%2)s L1/SeRTUI=EXCZ2%2),
) SEPTRI(RSILsAnSIdrartsgscsD) 3
YENDY NULFUNT

tENDY Twi LOuF o LOUFS

WRITECGUT2</2100("=")> J;
‘E;‘va‘
feany!
i
Ty
’Ei‘.;}' e
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* [EPTHODIR

3 '5eTt ThELiunant
‘ohulwt o . : )
THILEY Guls : )

. v
; YREALY waCHEFDSS
ARLHEPS I Zwe{=26)}
'Ut".b‘xw’
YREAL' 0 MG LuaRSIZsnuRMaF XS EACLIL XL S,
- F".i;r(u.u,;r.«Al’r\AZp
hatpCabiats

Yilsxdomirls ’ . . . B
. Lhatts :
PINRTEGLRY TelinlaladrTeLLEnsdans
‘1R LU :

'orol !

PARAL T adnAY ! Flusmwls JLUIZ2aMeZls Y(LuiZ2ave2);

. s

S AR BB A A S AL A AL SN A LR S At LA EE L UL SR R TIT R AL L LR LLLR
FRERAALLL AR R AR R A6 AL A2t e AR ST R L 2L RN R LR L 480 RK 4
YHEAL T PRUCELDUREY DEFIML(RS{L1anSTzssnsdslruls

YvalUE!' KS1lanSl2susosCs : TREAL' KSI12RS1ErGahrBaCorl)
'TJEUIN. ’ : B '

JAPLUSNCZ*5OKT (gI A5 INHIKSIZ)rus2*M42siCiuls
4t=CCEZWI LlRmams Faud 4 CUSRIKSIZ2)/SINRIKSIZ))

JAPLUSAL  SERTCGI=CXFP{muS12)s0,0+1510ru);
CYPLUSHOSURTUGIYEAP{ASI)rmei0lCarY )
Dis FLYSRLONUNW v F s JrY)i

SEPTHL 3= Awg=(#(

YEnut DEPTHLS
SHLSAAEEULRRLANALR SR LEBR L LA R L ALI LR FIAALA LI L LT RER
BRRALERESRL AT a0 R a8 ERRBLILALLARRT R AP RARALIRLLEETNL0Y

niz 0,087

Pli= uxanClaniizs
Taunii=l;
ArlTECuuTs e/ upu"> J;
CARITELUUT » </ 0" Tnlnis s xus L322 TalNL 33

"PURY OTELLERI=L 'STEFY 1 CUNTIL' 1 fDU!
‘sruln! S
ExCli= C.v18C1z3 _
ZenUInatge EXCoi#Clsh(ROI1)=1,K0]ir0r tre=]l0rr~il)s
WRITECGUT 2/ s "R ACLE "0 Xust iC,e7a/ 0 " RS 11m XUt 0aTs/sMel/a1asX0sF 107>
FpVAL/ELlaY, eaFlue??s tACLeKELLs SGRICLI=EXCI*®2),
) 1/SURTELImEXCLer2) )3
AR ITECGUT s /s RAL s XS0 "HAZ S ASA"KAL=RAZY s Xd4»"EACEZ" s X4»
MUSI2T s KA ME XD I L AT2 M KU TUZS A2 AN AZ/EBZ s XU s "NUL"> )

TRuR' KRET 10 TSTeeY b otunTIL' 2%¢ 'eu!
TREGIN'
’ KAaltz gALLICH

iz (KalebACi)eed/u;

LizElGEnYALLLLEZn L (TalRLsu )7
FLURIERTUEEF Ly (TadtlsusleMsFen(rv )3
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CAPLUSR eSO H T ) A S INH(ASIL ) stbainN a2 10rud}

c1m mCCEZANIINERY eV, F ) /7 {SINHIKST1)aw"d )+

QRSN TCGIeS INACRSIIINC CLSFIRSLID/SINRCKSIL) Janen

i CCRINIPUINTINUR s ¥sF L U)3
GAPLUAACaEr TLE ) Y XRU=K3 1 )s0rv+s 2 1UrQ)3
YPLUSH (S i TG e tB(NSLLYsres  21CaY 035
EISFLYRNAPTINT (NnunrNY e P, 0, Y SERTOGIAEXPF(*KSTIL)»
SURTLEI*LXPLKSTL)Y 33

R5I23=xS[l7
nIEF AtsCEPTRA(KSLLIARSIZsusrpsbrChl))

TarlLE' SIGN(R) 'EulL" SISn{FX) ‘ou’
PerGInY  FXi= CEPTHLI(ASILIeKS12,30As00sU)3

ksias= wsize n;
TENUY FURCTIEVERLUUPS

Lwos®E KST117
BGEE R§L2=RS

PIEY ZErulnagt DEPTRIGKSTISKS Z2ausa,inaCouls
. KalprUGatGae=l0se=10 )
R IAN
IR S i
£xC2is 1/0USPR(kSiZ)Y 5 :
ARITLCCU T2 R/ s (FLC.7uxt)>s Kaloxagis AALWEXCL/EXCZ»
ExCes nS1cs £xCl*"EXCgr» :
563V 1"ExCzerz)s L/SSRTUL=EXC2#%2),
CEPTRI(KS LI sKSIgadaprpgrlsl) )3
TENUY RULBLNT

TERLT Twuh Luul v LGuP;
ARITRCOUT»</Z2303("=")> 35
Yeivo!' TELLENMLGUPS

feut
(th!

ALV

KAZ®KALl»
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Chaoter 5

'ABCD / ABHEF / PLOTLAMBDAQ

“:Theyﬁrogram ABCD computes the‘ohasefactgr for the coﬁrugat@d waveguide
:for ‘the even modes, ABEF for the odd modes, PLOTLAMBB&Q produces the
graphs, ‘

We shall only describe the program ABCD fcr ABEF has the same structure,

","I'he program ﬁBCD commz’c.es the zeros o:t‘ the detemunant- o .
(RA-x1)- @2 CD| =0 s

‘This haovens in the nrocedure IET( MMBDA,KSIJ.,KSIZ,QC,AA,A,N), while
the procedure FILLODDA and FILCD calculates the matrix BA and CD respec-
‘tive]y ( for the odd modes FILLODDA éomputes the métrix AB ), For a

‘ Vgiven value of q=q, the program determines in a given A-interval

‘the deteminant After this it searches for a change of sign and com=

" putes the zero,

The matrix BA is a function of qc only, the matrix CD of q. and de

' The evalud.tion of the matmx CD is more extensive than the matrix AB,

so it seems to be rather convenlent to compute matrix CD oncs and keep
AB variable, However in that case we must know q.‘, and g beforehand,
which imolies that IR -is constant, There is no severe objection against
this, but we want to obtain results which are comparable with those

of the anisotronic case which means that Ac is constant, |
Then it is easier to observe the :.nfluence of the grooves, which infact
is embodted in the matrix CD, Thus we keep q. constant, and meke A (and
thus Qo= Q- ,\'\ 5 ) variable, This imnlies that we compute the matr:uc AB
once and vary the matrix CD with A ,

The program punches on card the data (A »9.). The last card contains



the text "EINIE VAN EXC2", This card must be removed beforé using the
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data set for the program PLOTLAMBDAQ,

" FILLODDA

Q
kST

N

A [lzN,l:N] :
FS[i:N, le]
851 [1:W]
552 [1:1]
M=N4+10
cc1 [1:1]
cc2[1:0]
F o]

v [LeN, 1]
FILLCD ( or FILIAF)

Q-

KSI1

KSI2-

N

CD [l:N,'l:N]
EF [1:N,1:N]
M

FSC[1:, 0]
FCC[1:N,0:M]
$31C [1:N]
s52¢ [1:1]

- CC1C [1:N]

qe
§1 ) |
order of the matrix

matrix BA ( or AB )

. fouriercoefficients B(qt) _

SQ (47.:3;)

nd

SQ’;\M-: ( gu ;%")

max, order of the I‘«‘Iathieufuﬂcﬁion

FQQV\{\ (an ,%L)

QL (£,3)

Ing
fouriercoefficients

matrix V_(see [2] Y Avmendix b)

ordér of the matrix

CD

EF

max, order of the Mathieufunction
fouriercoefficients B (g.)
fouriercoefficients A (q‘)

Sez . (4,9)

"

Se‘znﬂ <€“q‘)
Qlwu ( q"qt) |
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ACC2C{1:N} o G’ (&3)

NN [1:8] o NI (see 2 ,plhé)
wefy] MLu™ (see 2 ,pl56)
7 [1:4,1:4] | Yoo i
-~ zr[1aN,1:4] | v
ZTINVERS [1:N,1:N] (2?)“‘
next: YT and YTINVERS (e.q. 2T, ZTINV“RS) are destroyed:
;YTBmJﬂﬂ Fﬂ@umﬂ YT N, N~1
 YTIVERS [1:N,1:1] YT) Se(ﬁ.ﬂc) g o
cD[L:N,1:N] . Cb- [Se'fa.ﬂ‘)] YT _Ql’ N'(YT. Sels.9.)
27[1:N,1:0] - IGz <s.,&)] z" MM
zrowvERs [1aN, 1] &) Ce (4,,9.) )
2F [, e [l 2 @ el
IET ' procedure which computes the determinant

of [(BA=AI)-(1-A)CD | for the even modes
and I(AB—J\I)-n(lwA)EF! for the odd modes

mainorogram:

THAX 4  number of eccentricities
BXCr . .eccentriciiy e,

£XC2 eccentricity e,

QI |

QMAX |

GSTEP ? / q ~interval

BLTAQ )

IMIN

LSTEP } ~interval

DELTAL !

L
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MAX o o meximm of N eigenvalues for a N x N matrix
HULP 5 preceeding value of determinant

'-DETERﬁ[ o ] ' array for the determinant ﬁ |

' _lAMBDﬂARRKY[ i 1 array for "eigenvalue® A ( it is not neces—

sary thet the arrays are comﬁletely-filled,
When we have found N eigenvalues--.i.é. N
time change of signe-than at least all the
other eigenvalues are not valid (in this.
statement it is assumed that we decrease the

value of X when séarching the changes of sign)



ABCD

T OVSET Y THELIRRARY
T3CGIN
PEILEY GUT.IN(RIND=READER);

YEILE Y AUniR:

PINTEST R N,
PREALY MATHEFRGS
MACHEPS 1 Paxl{ =16,
titzd4i Mizpnells

'J[QIN" : &

FCOMMER TITHIS 2ROAPAK ZALCULATES THO SHASEFANYNOR FUR THE CORRUGATED
FLLIPTICAL WAvERJIDL. 17 COMPUTES THE ZER0S OF THE DETERMINANT
OF LA8=Lel)~(1=0)CDI=,70R FIXED A0.THE INTERVAL-DF L IS5 GIVEN
AY LMIN AND LMAX. INPUT 3etAR: ARE IMAX,WHICH IS THE NUMBER
AF Qrs EXCLlLxC2»0C»EMId,LMAXALSTEY AND DELTAL

TREAL'GC» 20,511,852, EXCI-EXCE»NELTAL, LAMSDALDETHULP SHULP?
TINTEGIRY 12, MAX, LOWERLUIMIT; : .
TINTEGERY T v IMALLLMIN,LMAXZLSTEP» ot
TINTEGTZRY QHIN.QMAX,QSTEP,DELTANS ‘

CYARRAY'ALCO,AAL TN, LI INDILFSCULEN,0M1,581C,552C0L:N13

Z;§++++t+f+-r*+-0%%&**‘t&i’ﬁ‘*}{'}+§+++$f44++++4-00++§{-*++4*#?**%0*4-{-{'%
tPROCEJUREYFILLODOALG, KSI» MH»s AsMsF5,551455235

'WALUET A, KSIs Me M3 YREAL' D, KSIF TINTEGERYN, M5

CYARRAYTAL *s%le FSE*s*]s 551+5520*15 ‘

TRESINY VINTEGER I, K, N2, R}

TREAL 'L, S» NIRM, H;
YARRAYCFLOIMY, VI2IN,1IHN]1, CCL.CC2013541, JID:24M42 15
YARRAYIFCILIN,C2M);
H2: =2+ =13
JAPLUSHOZASORT(QI*FINHCLSL) s U 2%4¢2» 10Gs J):
TFORSI:=L*STEPY2PUNTILY N2
PO YYEGINYL =R IGENVALUECEZNI(L, 05
o FOURIERCOLOFFCEZNLICL, Gv Lo M» [y HORM)SZ
® e TENRIK:=0rSTEPYLPUNTIL P MIDUPFCICI+IIIDIVI2, KI:sFLKIZNIRMS
COIOCI+131DIVIZYs=(H:=0CERNLICE M yF» IN*CUSHOKST Y/ SINH(KST Y
CO2CCI+ 1 DIVI2)2=LCEENIPUINT(L, #»r Fr JI*2+¢SGRTIQ I
’ COSHOASI I w*2/SINHIKSEI~H/S INHIKST ba s 25
tENDYS
VEORIt=] YSTEPY2FUNTIL N2
O VP BESIN L =D IGENVALUTSE2NICT, D)5
’ FOURTERCUEFFSEZNLILIs Qs Ls M, F. NIRM); '
FROR'K:=0'STEPYITUNTIL MO0 FST(I+1370IV*2, KI:=FIKI/NOCRM;
SS1ICCI+12DIVIZT:=SSETNICL,M,F U053
SSZLCT+1 3P OIVI2TI2=S0E2NIPOINTIL»HeF e J)e
(Z2+LoSHIKSTI*SQRTCQ) )5
TENDYZ
COFJRTI=LESTIPYLOUNTILTY .
TOOPTFORY KT LOOTUP Y B UNTIL | :
TADYYREGINY 52203

PUORPHIzGISTEPY LogaTin Ty -
FHGEO s L (2R J LT, I*F LK R TS
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vii» f£1=%;
PR L
L ELBEES RN S TB RN S TRUR
PR IR K 1 S TER L gNT I
R A TR EEE 5

0TS =3¢ CCLIRT OV >R 12 {H,RIZ7C02(R ]S
AlLs, £):=5+SS1IKI/SI20TYF ’
FENDY S

TENDFILLO00AS

AR LRI R RN AR R R S R R R R N R E R R L R TR RN
PEEE R R S R R R R R R R R R A R R R R S AR R R RS RS R R E R R LR LN
TPRACEDURSY FILLCDC 0G, KST1s XKSIZs N, 7D, M,¥FSC. SS81C» 5S2C )5
PYALUEY Q0» K311, 4512 N» M; ) . ’ . :
TREALY 05, %511, K312 ;7
FINTEGERY N» M 3§
VARRAYY COL#®r2], FSCLxp*ls SS1C,558C0x1 5
T30 GINY

PROGLEANRY SINGULARS

TREAL' LAMBDA, NORM» SQRTQs VIs V2, Y3» Vs X1, X2» X3» Xbs S »
Voa VT sV3.X5.X6S
TARRAY ! FLO3MI, FSOUL:N»01MI Y2, YSI0tH+2)sNNI1IN],
\ YI,YTINVERS, LUs ZIDLIN,1ENT1, 01,020 03,0500:2%U4215
INTEGERYPARRAY®  PLL1:N]
CINTEGER® 15 L, X5 R 45

SART Q1= SQRTLGH); _

Viizs 2+5GRTA«SINHIKSI?)S

Y2i= Z+SORTUSSTNH(KSILY;

¥Y3i= SIRTO*EXP(-KSIZ2)}

Vas=Q0/VY

VS:z 2+5aRTQR«CUSH(KSI1) 3

Y6:= SQGRTQSEXP(~-KSIL) 5

V7:=80/Y6 ;
JAPLUSHL V1, O» 24M+2, 10, J1);
JAPLUSN (V3s Cs M+ls 10s J2);
YPLUSNC Va4, Mel, 10,Y2);
JAPLUSNC V2, 0, 2#M+2, 10, J3);
JAPLUSHC Vs 0, ¥+2, 10, J5);
YPLUSNC V7, M+2, 10, Y333

*FOR T:= 1 PSTEPY 2 CUNTIL?® 22H=-1 D01

TBEGINT .
LAMBDA: = EIGENVALUCLSEZNIC 1,90 )3
FOURIERCQEFFSE2NTIL I, 90, LA480DA, M, F, NORM );
YFORY L:= TSTERPY 1 TUNTILY M 00
FSOTU (I+13'DIVY Z,0L3:= FLLJ/NGR®S
XKls= S502N1C 1., Hs Fr J13 .

CX2:= GEYINLCO 1s M Fs J2,Y2);
X3t= 5502M1C 1 Ms Fa 1303
X1z VLrSSEPHIPOINTC 1, Ms Fr J3)3
XS:= GEYZNLIC 1 Ms £, J5»Y5)3
X6:= SEY2HIPUINTC 1 Mo s J5,Y%, V9. V7 )i

CNNL (I+1)DIVYZ ]:ﬁ (XLwXZ2=KL1rX0) /0 XIwXor=%X12X5);
CTENDYISTERS

FFOR Y I:=1

TR K=t

*JEGIM?
Si=gi
YEAORY Rr=g PSTEP: L CUNTILY o100

PSTERY 1 TUNTILY K 190
TR

S
5 1OYUNTELY N tUG
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ALY

RI*sF5C0LK,RT 3

SROUTDECIEPALITIONG L, N, YT, Lis P, MACHICS, SINGYLARDS .
PIFY STAGULAR TTHEY :

ARFTOCIUT - , </, "SINGULAR=PIQCEDURE-CT™> )
YTLSEY CROUUTINVERSTLi», d» LU, 7, FYINVERS 33

CERY L=l rATIRY 1 YUNTILY K OtOG
RO Ji=l 'HTEPY L OCUNTILY N Otog¢
PRGN .

YTUD »JFe=NNESI*YTII,0)/755200T2 5
fTINVERSIT » 31 = YTINVERSTI,J1#551C0J0Y 3
fEND Y

YETORY [i=1 'STEPY 1 FUNTILE N 'DOY
TFOR Y Jrsl YSTEPC 1 CUNTILY N 06
THIG N
5:=0G3 .
PEORY Rei=)l 'STEPY 1 fUNTILY N OO
S35 = SeYTLILRI=YTINVERSIR, S5
COLIl,d):= 53
TEND S

TENDY PRICEDURE CO;

R R R R N Y X R AR A R R R RN R
P R R R R R R R LR R T Y
TREAL''PROCEDURETDETCLAMBDAWKSI 1, K512.0C A0, A-NY)
TVALUETLAMADA,QC,NaKSTL1,K512;

TREAL® LAMBDA,QC,KSIL1-K5125

FINTEGIRYNS

FARRAYY AA, AL *,% 15

"BEGINY *INTEGERYVARRAY'PLINY;

TREALFYARRAY *CN,LULLZN,13NTS
VINTEGERTJ,KSTRTAL YD 'BLOLEANT SINGUL AR
ADT=QCHLAMBDA/ZCLAMBDA=1);
FILLCDCAN,KSI1sXSI2,N,C0»M,F50,551045520)7
TEOR Sz L YSTEP I UNTILINIDOYAAT S, JIS=ATJs JI-LAMBDAS
YFORCS1=LFSTEPTIVUNTIL YN DY :
EORYK= 1PSTEPYLVUNTIL N OO
COLIPKItmAAL Js¥ 1=C1=LAMBDAISCDI 4,515
CROUTDFCUMPOSITINNCLaN»COrLUsP» 2 ASHIPSSTINGULARYF
CIFYSINGULARY THONTWRITECOUT, </ "SINAULAR_DEICRMINANT "> )5
DETr=CROVIDCTERVINANI (LN, LURP IS

YENDPPRGCEDURE 0F7T5

Ztd 4t 45 414325 406144+ H v P bttt bRt v bbb bR Y b bR R IR L EEEEI AL LS

IMAX T=17
ARITECQUY , </, " IMAX=",164//>, LMAX S
TFORY [s =2 STEPPLIPUNTIL  IMAXDGY o
"BEGINY

EXCLle= TCASTY I=1 YOFY ( 5.918012 35

EXC2s= YCASEY 1~1 t0F* ( 5.406 )5
GMINz= TCASEY I-1 *0FY (25 3
GMAXT = TCASEY =1 *OFe (45 )3
GSTEFz= TOASEY I=1 '0Ft (1 );
DELTAG:z= *CASEY [=1 98¢ ( 10 37
LMINT= *tCASEY I~1 *¢0f: ( 101 35
LMAX = YOAGE'® T-] cibe 0 291 32

LsTEP YORTLEY I-1 'Y (2 35

it
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DELTAL: =

TFOR?

<254 -

¢ 1h0 y;
OOHOKSILI =1 s RS 11,0,10,3=10G,3=101)3
CASHIRKSIZI =1 XS {2010 3=10+,3=10)7
iSTIP *UNTIL' 9MAX 00

ZURD IN AECE

*ETGEINY

3Cr=

i

ll:'\]D"‘

272ILTAG: -

WRITECOUT »</ s "EXCI= 618,11, X5,"K511="2F18.11, °
‘ e MENL2ET Al 18 11, KS . TRSTI25 s E 18411
a0 _=maT18,11,
/,"LewC@L:qtr:".‘ 18.11
e UPPLALIRIT=", 012, 11>, :
. Exc1,«311—£xc2,xszs.a..yWINxQELTAL.LMAX/OELTAL);
ARITCCRUT, </ /77 s "LAMEDAT, X25, "DETERRINART > )3

FILLADDALGC, AT s NA AP M F SL»0S1L, 552005

TCFANPEREES s 2 SRR § ST ELNT

VRt A LY RTER YL P URTIL PN DG

RAL JeK3tsATArKIS .

CEGINY

'XnuﬁY'LA%%)AA\RnY:D&TFRWEﬂ (LMAX~ Ld!n)'UIV‘LSTtPI;

Maxi= 0}
HULP:= DETFRMIC L94AX=LMININIVY LSTEPT f= OETHULP:=
DETLLMAX/RELT AL, KSTIL1eKSIZo0Ls BAsASN)S
‘ CAMDBDAARRAYD (LMAX~LAINY DIV 55TEP  Jiz LMAXZDELTALS

WRITECWT»</ »2(E1R8,11»X1035,LMAX/UELTAL, DETHULP 33

Liz LMAX=LSTEPS ’

PAHILE D HMAX TESST N PANDY L O GTRY LKIN 0O

'%rutz*anRDA =L /DELTALS
QUTHULP:=DBETCLAMEDA, haliy&ai?;Qr’AA,A,\};
ARTTE(DUT»</»2(E18.11,%10)>LAMBDA,DETHULP) S
DETERMEGL~LMINYPDIVILSTEP J=DETHULPS
LAMBDAARRAYI(L~LMINI'DIVILSTERPII=LAMBDAS

VIFY SIGROHULPY CREQY SIGN(DETHULP) * THEN' MAX:I=MAX+1 ;-
HULP:= DETHULPS ‘
LOWERLIMIT:= U;
t= L=LSTEP;
SENDVLAMADASTER

ARITELOUT </ /5" KAX="» Kb, 1322 MAX ) E
WRITECDUT </ //»"LAMBDA=" fX2S,MBETAPGIHT ™2 X20,"KAL"> )5

PEORY L= ({LMAX=LMIMN) *QIVY LSTEP-1) *STEPY =1 VUNTIULY
(LONTSLIMIT=LMINY DIy LSTEP *0Onr
EGTNY i
’IF‘SIGN(DrT&RH[L3)'%{0’5'&\(JVT RMIL+1 1)
FTHES T *3EGINYZERDINABIDE V(L AM3DALKSII#KOT2,QC, AA- AP N)»LAMEDA ,
LAMOBUAARRAYILI>LAYRDAARRAYIL+1 1,310, ad~10)7
WRITECOUT» </, 1(E18411-X13)>s LAMEBDA);
WRITZ{PUHNCH, «/»2 (018311735, LAMEDALRCYS
CIFTLAMBIATGIR L THENS
WRITE(DUT » e 20019, 11 X102 50RTCI/LARBOAY, 2258RY €40

CAMBDA/ (LAMRDA~TYYI/EXCLYS
YEHD;

TENDILLODP?

TENDYS

WRATTI(OUT» </ 420007 =")>);

HRITELPUNTH, ¢/, ETHUESVAN-EXC2=",E18,.11>,0X02)25
TEND P ILGUP; *

TENDYS

VEHDY .
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PCOMMIGT Y THIS #9950 4AM C&LﬁULATCJ THfE PHASIFACTUR FOR {HE CORRUUATED
ELLTPTICANL AAVESUINE. [T SnMpUTES THE ZER0S5 OF THE DETERMI MANT
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(2xCOSHIKSTI*#SART(Q)) S
CPEND Y
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tEND .
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CYMLSTY G35, mO11s KBIZs N, 4
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= FET2N1C 1, ¥4, Fur JS,YS)5
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YEMD TISTERS
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CAOUTDECOMPOSITIONG 1» N» Z¥» LU, 7» MACHEPS, SINGULARID;
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71»*{*{—*'#?6+%{'+§+G}v+'%+¥v+0§‘+&+464&4\‘*1‘#6**f#@f"i-};}O&**‘Gf%:}i§+¢b(~§i§§
Z#§+§i§f*‘f&f*“fi***?‘+§?"**0*##?*f'*#?f#*f“*f%fif’f**f**ff?*
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.GEGIN‘
3Cs= (2/CELTAUS -
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S CVIRT STGN(HULLA) PREWT SLIGACRETHULF) TTHREN® MAXtaMAX+l
PuLFie UETHLLPS : ~ - P
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- ti= U=LSTEPS
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* PENQCILOOPST
- OYENDYS T _'u;_..q
TENDY :
, y f i ) Lo 3
'O:A ‘




~30~

PLOTL:MBDAY . ( constructed by I,C. Ongers)

;This,program nlots for the anisotropic as well as for the cofrugatéd

. waveguides the (A ,q.) solution and the (¥, ka) transformation. The

‘data set is obtained from the programs ABCD and £BEF or from EIGEN-

VALUEODD, Each data set contains @ », )

values,only. On each card

one number-pair,‘The’data set should be closed by the fipures 3000,
3000, (do not forget to remove the card with the text "EINIE VAN -
.EKCZ“). Each data set should be prececeded by "mode", which is:

0 for the anisotropic case
S 1 for the odd-modes of the corrugated waveguide
” 2 for the even modes, '

‘Then follow figures which give the scales of the several axis, The ~

whole data set should be nreceeded by a figure which give the number

of the data sets involved,

example

Suppose we have two data sets, one for the anisotronic case and the

other for the corrugated case.
,2’

0,
) 0,10,1,0,5,0.5,

03205 1909 190°l’ ’

0. 8768,
A,a
X, s
X,

two data sets

i.e,"mode": anisotropic case

d. interval from O to 10, with

step 13 AN interval from O to 5
with step 0,5
ka interval from O to 20, with

step 1, @ interval from O to 1

- with step 0.1

eccentricity e= 0,768

‘data set
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i

) e A
A LA,
‘A 9, s .
'3000,3000; - . lock of data set
2, ‘ © even mode
O:,leO‘,O.>_5,-6,6‘,l, 0£qc< 20 3 gstep =0.,5
_ =6K AL b X;‘;ﬁep =1
10,40,2,0,1,0.1, 0<ka <O ; kastep = 2
. o | 0< [s' <13 p'step:0,1
0,9180, 0,806, e,20,9180 3 e,=0,806
- A,a,
A s
A ,q";
X4,

3000, 3000, \ , - lock of data set
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Chavter 6

RADABCD/RADAEEF -

With thé program RADABCD we can compute the radiationpattern of

. EW ‘ ;
the even modes ( e "™ ), with RADAEEF that of the odd modes, The

( [f s ka ) solution and the corresvonding ( A,,q.) solution is

known from the calculations with ABCD and ABEF, Now we have to find

the corresnonding eigenvector ( see nart I, Ch. 3) to compute the

aperture fields, Then we are able to comnute the radiatiqnnattern,

We shall discuss here the nrogram RADABCD,

We ﬁse the »rocedures FILLBA and FILICD, Procedure FILLBA is the

same as FILLODDA of the “rogram ABCD, excent for the outnut arrays

FC, BB, NORMCE and NORMSE, and the last statement of the procedure

which is the construction of the array BB.VThevprocedure FILLCD is

the same as the one in program ABCD,

We construct in ABCD the matr;x
(8A -Cb) - 1, (3- €0)

and A satisfies the equation

Actually,iin ABCD we used

(BA-A3)- -2 CD| =o

' So we have to find the eigenvector from:

{(%A—-CD) - M(j..@)g ;E_ zo

(BA- <p) - X, (G-CD)| =0

(1.7)

(1.8)

: (1.?)*

(1.10)



or:

{(BA 5CD)(3-CD)*i-/\4'J} ..l?.*:"‘ (1.11)
b* = (0-cp) b }(i.l2)

Now we construct in this program the matrix

(BA -C D)( J- CD)A' | | (1.13)

This is possible with the »rocedures FILLBA and FILLCD for both

and q =G, . —
Cj"C ‘o 3‘- X1

which 45 an independent variable., The matrix CD derends on bhoth

are known, The matrix BA only derends on q,. ,

q. and a, - Therefore we need to transvort the fouriercoefficients
calculated in FILLBA to FILLCD, which hapvens in the array FSC,
(Later, both kinds of fouriercoefficients are needed in the cal-
culation of the aperturefields, as well as the normalisationfac-

toré NORMCE and NORMSE). Now the orocedure NCONSYMEIGENVECTORS corme
putes the eigenvector k?. This procedure first computes all the
eigenvalues of the matrix (BA-—CD)(I-—CD)“1 and stores the real parts
in the array RTR and the imaginary parts in the array RTI, Naturrally,
only one of these eigenvalues is equal to X,. This eigenvalue has

to be found again first, We have to take the corresponding eigen-

vector out of the matrix U where all the eigenvectors are stored,

i th

( To the eigenvalue belongs the i th column ), Now we must deter-

mine the eigenvector b from (1,12):

. -1 %
b= (3-¢0) . b (1.12)

We also need the eigenvector a ( see{?]), which may be found by
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comouting:

AL

. and the matrix A 1is the array BB which has been delivered by
A the orocedure FILLBA, Then forcdmnleteness we _check the zero- .

© vector of eq, (1.10).

The next sten is to compute a matrix of fieldpoints of the aper-

 ture, Thus we need the fomﬁu]__as of the fieldcomponents ( [_2] , pl3),

| where again lathieufunctions have to be computed, (The abrivia-

tions s, to s, are the same as those of [2], pl3). The rest is the -
same as for the anisotropic case ([2], pil5).
For the odd modes in RADABEF the fieldcomponents have to be changed,

see [2] s p 14, and for the radiationpattern we now have (see also

" [2] s D39):

Eog (6, 7)) = O (119)

N order of the matrices
M=N+10 o length of the Mathieufunctions
NKSI - number of samples in z,‘ -direction in the

‘ apertureplane
NE_TA : number of samples in fz-direction in the

aperturenlane

NTHETA number of samples over the angle O of the

IS

radiationpattern



Ea

q3e

. TELIER -

BB

Al
A2}

C

EETA
BKST
HETA
HKST

RTR

RTT =

' NORMCE
NORMSE

5516
$S2C
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i

number of &ceh‘bri@itiés |

: majbrix "BA

matr.{x A
ancillary arrays

matrix CD

matrix for Croutdecomposition
fouriercoefficients A: (q‘,)
fouriercoefficients - B (3, )
ancillary array |

eigenvectors

"

array for Re 2 )\l
array for s i AS
original eigenvector p_*
vector &

vector b = (I-CD) b¥

norm, coeff, for the Mathieufunctions
norm, coeff, for the Mathieufunctions

SC (%; ,-Q&c)
Se’ ( ﬁ‘ ,%c )

Ar (9.)
2 (g.)

Beaselfunctions for the Mathieufunctions -
sine functions for the Mathieufunctions
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