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The designand analysisof conformalarraysof printed antennass of interestin ap-
plications ranging from satellite and wirelesscommunicationgmobile phonebasesta-
tions, spacadivision multiple acces§SDMA) applicationsgtc)to military systemgflush-
mountedantennagor aircraftandmissiles).In theseapplicationsconformalityis required
eitherfor aerodynamiaeasonr to reducethe arrays radarcrosssection. However, the
lack of adequatelesignandanalysistools, in particularfor electricallylarge arrays,is a
problemthatremaingo besolvedfor conformalprintedantennaarrays.

In this paper several arraysconsistingof finite numberof circumferentiallyoriented
printeddipoleson electricallylarge,dielectriccoatedcircularcylindersareinvestigatedis-
ing a hybrid methodof momentgMoM)/Greens functiontechniquen the spatialdomain.
This methodis basicallyan “elementby element”approactin which the mutualcoupling
betweendipolesthroughspacewave aswell asthe surfacewave is incorporated.The ef-
ficiengy of the methodcomesfrom the computationof the Greens function, wherethree
typesof spatialdomainGreens functionrepresentationareusedinterchangeabj\basedn
their computationakfficiency andregionswherethey remainaccurate.Theserepresenta-
tionsare(a) asteepestlescenpath(SDP)representationyhichis valid everywhereexcept
alongthe paraxialregion andelectricallysmall separationbetweenhe sourceandobser
vation points, (b) an asymptotic-basedpatialdomainrepresentatiomvhich is valid along
the paraxialregion and complementshe SDPrepresentationand () an efficient integral
representationf the of the planarmicrostripdyadic Greens functionfor the evaluationof
self-terms.

Previously, axially orientedprinteddipole arrayson electricallylarge dielectriccoated
circular cylindershave beeninvestigatedandsomeof their interestingfeatureshave been
obseredandreportedV. B. Ertirk, K. W. LeeandR. G. Rojas,|EEE AP-SInt. Symp. and
USNC/URS Mesting, 23, 2002). However, a full wave analysisfor the circumferentially
orientedprinteddipole arrayshasnot beenreportedyet. Thereforejn this papey our goals
are; (i) to performa full wave analysisof large phasedarraysof circumferentiallyoriented
printed dipoleson large coatedcylinders, and (ii) to comparetheir performancegin the
form of currentdistributions,active reflectioncoeficient, etc) with axially orientedprinted
dipolesonthesamecylinders,aswell as,arraysof printeddipolesongroundecdlanarslabs.

Severalnumericakexamplesjn theform of mutualcouplingbetweertwo printeddipoles
andarraycurrentdistributionsfor relatvely largearrays aswell as,basicperformancenet-
rics for thesearrayswill be presented.Theseperformancemetricswill alsobe compared
with axially orientedprinted dipole arrayson similar coatedcylindersand printed dipole
arrayson groundedplanarsubstrates.Certainsimilarities and discrepanciesvill be dis-
cussed.





