
o+@IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES
JULY 1978 VOLUME MTT-26 NUMBER 7

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

m 03

ACCENT ON THEORY

PAPERS

Analysis of a Three-Dimensional Arbitrarily Shaped Dielectric or Biological Body Inside a Rectangular Waveguide

. . . . . . . . . . . . . . . . . . . . . . . . ,., ,., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. J. H. Wang

Method of Analysis and Filtering Properties of Microwave Planar Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...+.. . . . . . G. D’Inzeo, F. Giannini, C. M. Sodi, and R. Sorrentino

Analysis of Planar Disk Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. R. R. Bonettiand P. Tissi

‘roroidal Resonators for Electromagnetic Waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Cap and R. Dez.ttsclz

Techniques and Formulations for Mode Coupling of Multimode Optical Fibers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., K. Tatekura, K. Itoh, and T. Matsumoto

Transmission Modes in a Braided Coaxial Cable and Coupling to a Tunnel Environment . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. B. Seidel and J. R. Wait

Electromagnetic Transmission Through a Filled Slit in a Conducting Plane of Finite Thickness, TE Case . . . . . . . . .

... ...,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. T, Auckland and R. F. Barrington

Upper Bound Calculations on Capacitance of Microstrip Line Using Variational Method and Spectral Domain Approach

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4 . . . . . . . . . . . . . . . . . . . . . . . . . K. Araki and Y. Naito

Green’s Function Technique for Solving Anisotropic Electrostatic Fic!d Problems . . . . . . . . . . . . . . . . M. Kobayashi

457

462

471

478

487

494

499

506
510

CONTRIBUTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513



.JL,\Ii[\ .1 B HtJRrflx ii h c)l T\l\\. ~R II-E Sclll<; (h

J C ,\[ L[ \h[j F H Ho\\ I (; P Roi)RI(, \ I *
K J 5( IION

R ,i SP\Rhs
R. H. KtiLzRR CT R[(h!r?

t{ IN cooPt” K* E L K[)N. \Kl h

4 1: \ [)f//[/o (/M/\r pre\)deri[\ )

Honorary Life Members
A. C. BECK D. D. KING A. A. OLINER
S. B, COHN W. W. MUMFORD T S. SAA.D

S-N#T”f Chapter Chairmen

~lbuqucrquc J. YU Incila
Atl.inta

1) PSE III
C F’ R\\h, JR I\rael ‘r t{lr+tl

Bal[lmore [1 D Gtl!lR IN} ’/Long I\l.ind J \ \!t/\h
Benelux (Interim) E ) MAANDARES Los Angeles Council
Boston

~} pc)\l[ R\\/
R, W, L4ToN MIlwauhec R C GJ\RNI~F{

Ccnlral Illinols (; E. sTl[ I bl,\N

Ch]cago
bfontre~l (;\R [\\l }IP

G A Bow\? \\ N J Coa\t
Columbus

H. WICHAW>KY

~\I I!K ~ ~LRNs I[)I North .Icr>e]
DallJ\

E \v i’XIf. \ll E.L
T B C,\h NON

Denver
Orange Counl} J C ,\[ hl \\l)

C T IOI{NK Orlando D N BowYIR
~ lor]d~ West Cr.r.ist ~$) E CI. \tS[. N Ottawa R P DoL’v Ii.I.r
FfouJton S A L[)NG
tiuntivlllc M, D, F\IIIY

IEEE

Editor

J 1. AI [1.N H. G, OITM,\N, JR,
(.4p/r/i< af//Y7\ )

Philadelphl~ D D Kti\~i)fi w \[

B. E. SPIELM+N
L R \\t+ic~t~*

K. TOMIYASU
Nationa[Lec~urer

J. M, OSEPCHUCK
C. A, LIECHTI

P P F\\\\(,
R 1. C\\ II>\
i. k~t D(; \P. SI-&fl TS(llAh(,
P M HANSEN
L BESSER
I R ES II R!(}I
M D. WEBB
D, L. SENGUPTA
D L BINS IF}

T kf\hl\ lolo”

C; h,l NTOK

Transactions@

J. E DM;[NIORLI
(Bu\lrie\\ Edlfor)

.Aswciate Editors

,kddrc\\ Jll manuwript\ to the Editor,
CUPFCSof manu\crlp(\, ]ncludlng flgurcs. WIII expcdltc the rcwew P//hll,ar/(Jt~ Pr)[l(l ,111papcri \\]ll bc rc\lc\\cd Ifor their tcchn]c,il merit, ,ind dcc[s]on~
to publ[sh will bc m.idc ]ndepcndcntly of ~n author’~ ubll]t} or v.]llingness tu PJ> ch.irgcs \ c>lunt.ir} p:gc ch.lrgc. of S70 per pnntcd p.~gc \\ Ill be rcqum[cd
for papers of f!vc p:iges or less P.ige chargesof$100 per page fire m~ndator} for each page in CXCCS,of f]\’e printed po:m :\lMI. the LITT-S Admini\(r. itl\c
~’ummrt[cc hai cit:lbl]shed a quota for the number of pagm printed ]n each rs\ue of [hi, TR \\s\c I I()\\ \\hc]\c cmt, arc not dcfr,ijcd b} pajmcnt of page
charges, P~pers not covered by p~gc charges may be del.iyed until space ]n an issue ]s av.iilable The Editor can waive the quota requirement for elceptlontil
p~pers or because of other extenu~tlng circumstances

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

Officers

Iv ,\N A. GE.? TING, Pres/d?n[ ERIC’ HI RZ. 1 ;,e Prestden/, 7~chn[<al ,-t<r// /f/c,,\

C LWTE.R Ho(; %N, E.YwurIre Vr,r Preildent Rot~I RT \\’ L( C’h}’, P’lte Pre\tdenz, Pu/J/Ica{Jc]n Acri~ [r{e$
ROBk. RT D BR ISKNI (N, SwW?Orj T~e~i\ urer JI RO\lt. J SL RAN, P’[cc Pre.f/denf, Edu[ uri~)ncl .Jcrft /r/es
p,~~ I F. C,\RROI I , V/Cc Presidetu, k’egrona[ xc fft’lfle.$ BRLNO O Wf IXSCH EI., VIW Pre.\/cfenr, P~of<,rfronu/ ztcr;rl[le\

Rr( tl\Ri> Li D \\ Y()\. [Ii) I\/otI /1 [) Ir,cI,)r

lieadquarters Staff
RICHARD M EMBERSON, Execuitue Dfrecior und General Manager

TIioNfAs W’ B \R rl I.TT, (orrlrf)//e’r Et WOOCI k. G\NNFTT, S?ufj D/r<{./t~r, Pub[t.fhlng St~rt )~e,~
floh AI i) CIIRISTI INSI h, Ecirfor oj Spe,frum Jot{ N M. KIN N, JR , Sraff D/rwror, Prufess/ortal Sprc/<e.\
(Ri( If\RIJ M FkIrrI tt\()\), Sr[/// /)//c,I~v /.dM,u//)H,//, F/,/d P41[I. D PL 11111, fJ/reLi[/r TeLbm~u/ 4,r/LIfIeI

,S/(ltlc/<Ird\, <It!d ‘T[,ciltr)t al Yert ric,s CH \RL.[ s F STr\\ \RT, JR , Sra//’rt,cror,r, ,4dt)~l}t/,jrrt{tt~))l SPt{ /cc\

Publications Department
H. JAMES CARTER. Director, Pablicatron Production

Production Managers STEPHANIE BLUDAU, ANN El BLJRGMEYER, CAROLYNE ELENOWITZ, GAIL S. FEREiNC*
Assoctate Editors PRIJONO HARDJOW’IROGO, JOSEPH ,MORSICATO, PATRtcI~ H. NOLAN, KALLIE ZA.PITI

* Rc\p]n. \rb/eJ[)r rh! \ Trur7Yc1cr)c)tl.~
IEEE TRANSACTIONS ON MIc KO\\\Vt THt.OKl \N[) T[.c H\ IQLE\ IS publi~hed monthlj b! The Instltutc of Electr]col ond Eleclrcrn]cs Engineers,
lnc Headquarters: 345 Etist 47 Street, New Yorh. NY 10017 Rc\ponslblljt) for the contents rm[s upon the ~uthor\ and not upon the IEEE, the Soc]etj,
or its mcmberi, IEEE Seiwicc Certter (for orders, \ub>criptlons, dddrms ch,ingc\), 445 Hue\ l.~nc, Pi\c,it,i\\ Jl, N J 0X8W Telephones: Hc,ldqu~rters 212-644
+ cxtcnilon In fornmtlon -7900, Gcneml Manager -7910, Controller -7748, Educ~tion~l Ser\,lcc\ -7X60, Publlshi:g Scrv]ces -7560. Rcg]on/Scct]on Ser\lces
-7750. Standari% -7960, Technical Ser~ice\ -7890 IEEE Scr;lcc Center 201-981-0060 W’~\h]ngton Off]cc/Prolc\sjonill Scr\]cc\ 202-785-0017 Indlvldu,il
copies IE. F.F. members $5 00 (first copy only), nonmembers S1O 00 pm’ cop] .Annu:il \ubscripi [on price IEEE members. dues plus Soc!et} fee, Price for
nonmembers on request Avarltiblc In microfiche ,ind microf)lm Copyright and Reprint Permikwrx Abstrac[lng is pcrmlttcd w]th credit to the source Libr~r]es
are pcrmlttcd to photocop) be)ond the Ilin]t\ of (_ S Cop] right l~\\ for prr\~tc use of patrons ( ) ) three post-l 977 ~rtlcles th.it c~rry ~ code at the bottom
of the first page, provided the pcr-copj fec ind]c:itcd In the code ]s p:iid through the Copjrigbt C Ieartincc Center, P O Box 765, Schenectady, NY 12301.
(2) pre- 1978 artlclcs without fce Instructors ~re permitted to photocop! Isoltitcd ~rtlclef for noncornmcrct.il cl~,sroom u\e \v]tbout fcc For other copying,
reprtnt or republication perm]sslon, wrltc to Dlrcutor, Publlsh]ng Servlcc\ at IEEE Headqu:]rters ,111r!rght\ re\erved Copyr]ght c 1978 by The Institute

.
of E.lcctr ical ~nd Electronics Engineers, Inc Printed In L, S A Second -el:tss pmta, ge p:i!d Jt New York. NY und :i( additional m~]llrrg offices,,.


