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The designandanalysisof conformalarraysof printedantennasis of interestin ap-
plications ranging from satellite and wirelesscommunications(mobile phonebasesta-
tions,spacedivision multiple access(SDMA) applications,etc)to military systems(flush-
mountedantennasfor aircraftandmissiles).In theseapplications,conformalityis required
eitherfor aerodynamicreasonsor to reducethe array’s radarcrosssection.However, the
lack of adequatedesignandanalysistools, in particularfor electrically large arrays,is a
problemthatremainsto besolvedfor conformalprintedantennaarrays.

In this paper, several arraysconsistingof finite numberof circumferentiallyoriented
printeddipolesonelectricallylarge,dielectriccoated,circularcylindersareinvestigatedus-
ing a hybridmethodof moments(MoM)/Green’s functiontechniquein thespatialdomain.
This methodis basicallyan“elementby element”approachin which themutualcoupling
betweendipolesthroughspacewave aswell asthesurfacewave is incorporated.Theef-
ficiency of the methodcomesfrom the computationof the Green’s function,wherethree
typesof spatialdomainGreen’s functionrepresentationsareusedinterchangeably, basedon
their computationalefficiency andregionswherethey remainaccurate.Theserepresenta-
tionsare(a) asteepestdescentpath(SDP)representation,whichis valid everywhereexcept
alongtheparaxialregion andelectricallysmallseparationsbetweenthesourceandobser-
vationpoints,(b) anasymptotic-based,spatialdomainrepresentationwhich is valid along
the paraxialregion andcomplementsthe SDPrepresentation,and(c) an efficient integral
representationof theof theplanarmicrostripdyadicGreen’s functionfor theevaluationof
self-terms.

Previously, axially orientedprinteddipolearrayson electricallylargedielectriccoated
circularcylindershave beeninvestigated,andsomeof their interestingfeatureshave been
observedandreported(V. B. Ertürk, K. W. LeeandR. G. Rojas,IEEE AP-S Int. Symp. and
USNC/URSI Meeting, 23, 2002). However, a full wave analysisfor the circumferentially
orientedprinteddipolearrayshasnot beenreportedyet. Therefore,in thispaper, ourgoals
are;(i) to performa full wave analysisof largephasedarraysof circumferentiallyoriented
printeddipoleson large coatedcylinders,and(ii) to comparetheir performances(in the
form of currentdistributions,active reflectioncoefficient,etc)with axially orientedprinted
dipolesonthesamecylinders,aswell as,arraysof printeddipolesongroundedplanarslabs.

Severalnumericalexamples,in theformof mutualcouplingbetweentwoprinteddipoles
andarraycurrentdistributionsfor relatively largearrays,aswell as,basicperformancemet-
rics for thesearrayswill be presented.Theseperformancemetricswill alsobe compared
with axially orientedprinteddipole arrayson similar coatedcylindersandprinteddipole
arrayson groundedplanarsubstrates.Certainsimilaritiesanddiscrepancieswill be dis-
cussed.




