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COMPUTING COMPI,II:X PROPAGA'L'ION CONS1'ANTS OF I)IRI,ECTKIC 
WAVEGI JIDES 

E. 'rrifoiiciv, and Y. Karchcvskii 
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AUSTI<AI:'I' 
An approach l'or coiiq~iitiiig propagution coiist;iiits ol- cliclcclric wuvcgnitles with ai-liitrat y circuit 01. 
cross section is prcscntctl. l'lie iiicthotl is tlcmonstraicd tiy it nuriierical cxitniplc O F  w;ivcguiclcs with 
circular i i n d  square cross scclions. 7'hc convcrgciicc 01' tliis inctliocl is analyzctl. 
We sliall now consider the liroptgition of ~ : l cc~~omag i i c~ ic  wiivcs i n  i t  cyliiitlrical tlielcc(ric wavegnitlc 
with constant permittivity q cmbctldccl into ;L mctliurn with constant pcriiiittivity q ic i .  'I'he cross 
section of the waveguide S, is an :irc;i bonntlctl with twicc continuously tlil'fcrentialilc circiiii C. 'l7I1c 
pcmmcability /io is equal to 1 cvcrywlicre. UIectroiri;igiictic witves i n  such it structmc satisfy tlic source- 
l'rcc Maxwell equalions 
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tlerivative. Wc search for f l  i n  the Kicni:tiin siiri'licc A 01- the lunciion /iix2(/$. If /{ lies iii  the main 

"physical" shect A,, of this sut-~~ice, wliicli satisry tlic conditions briX& and - - 5 arp,x7 i -, 

then functions E., . .  / I .  tlccrcasc cxpoiiei1ti;illy i r i  inl'inity. li '  /I lies i n  tltc sticel A, , which satisfy thc 

contlitioiis //77x2_y) itlid - - i i ~ - -, (lien i'iiiiclioiis I;., , /II increase cxlJoiicntiaIIy i n  inl'inity. 

'I'he nunicriciil method of cottiputing tlic ~iro~~~igat ioir  ccmstants /I is presented i t i  I I 1. Wc use the 
expressing unknown functiuiis i n  leriiis of poicritial theory liasic problein reclucetl to iiii cqtiivalcnt 
system of singular integral ccpttions with nonlineal- iiitrotlricing of spectral parameter /{ in kcrncls. 
The Cialcrkin inethod with trigononictric hiisis was suggcstctl lor iiuinerical solutioil 01' this system. 
This method wits used only lor finding real tlispcixiori chiii;tctcristics. 
'ltic aitn O F  present work wits to test tliis nicthotl for lildiilg coriiplcx pmpiigation constants. l k t ,  we 
arialyzc singularitics of' Itcrricls of integral opc~xto~'s.  I t  wiis proved that these sirlgolaritics ciin t1e 
extracted annlytic;illy. Integral operators with siiigiiliicitics wcrc qrescn tc t l  tis i i  stmi of 01Jer;lloi' 
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I tlic mctiiotl ot' 121, see l(ig.2, ~ i c  solit1 
ciirvcs arc lor characteristic eqtiatioii, the 

imthod. Hcrc V = k0R(c l  -.?)I.;, c I : : 6 / ,  
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hi Numcric;il expcrinients for waveguide 
with scpixc cross section werc cnrrictl out. ",, 
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