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IMPEDANCE CHARACTERISTICS OF A CIRCULARLY POLARIZED SLOT ANTEN
ON A SECTORAL CYLINDRICAL CAVITY

ABSTRACT
Pits griper preseats the analvses of the anpecnee
chamictersie of o sectordd ovlindreal. cavibv-hacked
prrpendivulir slors anrenma exeited by g prolw, To
readize e mipechinee olumctenstios of anlenn, the
|'I-|Lr['I£|'..‘|| l:'[|h'.|.|'r|l:.:'.|].‘; o rhi“ II'II.t\'fi'H'n'n | I‘I‘r;l'g.u['[fﬁ: RTINS
vivet He g ol slars aned clerise carrent ol the tecd
profre have been estabilisited hase on the fHeld
vipuivadent prineiple and enforamg the boundan
vepelition., The Galderkins method of momenr will e
iplicd to ofwain the vnknown cocttictents for
coathning the unknown cleciie current deasities: ar
he probe, Finallv, the nwmerival resolr of e
retlection as e atipedane olsicteristios of iy
dnteir s deimonsisates] ws 0 finction af frasfueney,
s fowped it sanch resulte thee slor denath snd cavin
seeetmist Deovaened St el the eptimunm: condition
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1. INTRODUCTION
Voslol ey antenme excited Byod probe has e

(]

datvamibige of a4 sinaphe develing svstem e high-posser
nedhing, & coneentresectornteviindncat cavine -hacked
porprendicnlr sloss array artenng egeited By prolie s
aattnsctive omes Ao simiple Teed bsoatilieed inoeach
element and when modtiple elements are combined
b ik sy, the strctire Buaomes o canmprag
oy lindrical antenmi thar provides o high-gain

omndircenional pattern o and vields a creular
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polirization Of mdisted power, The structure can be
vasily ded from the power divider, [l s important 1o
mvestgate characterstics of ay indwidoal anemu
particuliely Pecim the stimplest strocture, boelore
investigating the complicared shucture as andd arny.
Heneeo antensiowith one patr of perpeodiculir slots is
fictised on lirst.

Meast sibstantial works related e the seetoral
evhnehical stencture Tave locused on the concentric
sectora| ovlindeical wavepuide. Lin and Cmar T1] have
cletemuned the cut-off wavelenath ol this strecture,
The wepvalent puranicters for the slar on o sectonl|
waveguide were reported by Lue e ale 121 Fan and fin
F31 obraned o radar gross section of evlindrically
st waveguide ey antenna, Litest, Wongsian et
Al presented the mipedanue characteristic gl axal sk
ancenna on o sectoral evlindrical covine excited by 4
preeilic [4], Ag Tar s wie kmew, There is a0 adormition
ahaug the perpendculacly slot pair on the sectonml
evlindrcal cavitye wlich vields circulasdy polarized
cldition. Sinve dmpedanoe is o impoiant cumgn-
istic thiat determines the efticiency of the anienni, this
paper focuses on e impedanee charcterstios of o
sectoral ey lndival caviry - Paeked pempeodiculary sloes
snten excited by o probe, The inpat impedance a
th feed probe s estimated by solving the system ol
integral eguations which was formulaed by enforang
the Boomcley condinon that the tangential magnetlc

ekl sl and ouesade the cavary dee continuous




through a pair of slog apertureand the source model js
(considered At the feed probe. Using the aids of the
Dyadic Greens function in ¢ mjunction with the Metheod

of Moment (MoM), the input impedance is obtained.

2. ANALYSIS

2.1. Model

Figure:1 shows the analvsis model, The structure of
circularly polirized slot antennd on 4 sectorl cvlingdri
Gl cavity consists of Perpendicular slot pair on ouler
surface of evlindricul cavity, The slots in g pair are
excited with nethogonal phases o provide the cirou
larly polareacd eacliadon. Figure 1 (1) shows the per-
spectivie view of the cipenlue polarized slot anienna on
Aseetoral eylindrical cavity, The slor lengrh and widih
e und, respectively. Each slor in o [iair 15 separated,
along z=plune by distance s that the phase quadramre
B obtuned, The azimuthal spacing between exch slor
is denoted T, The sloy pair e orented at clockwise
with the: borizontal ling of e evhindrcal surface, The
Cross=section view of the antenna is show i Figuree
HR) The inner and ouer fadian of the concentsic
conducting evlindries| cavity isand, respectively, and
this cavity s endlased of the voncueting surface aran
afgle, The excitation probe s locited 1 the center of
the mmer surlace of the caviry ()0 The center of each
slot pair s logated a1 an anele, Each slot in A pair is
olfsel Trom the position in apposite direction so thar

Phivse quisdratures hetween these slors are ohiained.
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Figure 1. Antenna configuration. () Perspective

view. (h) Cross-sectiomal view.

2.1. Formulations
To realize the impedance charactenistios of the antenna,

the integral equation of the unknewn magnetic cur-

rents over the slot and electrie current at the feed probe

must be established, These equatons are formulitecd
buse an the figld equivalent principle and enlorcing
thought the houndary condition as follows:

(i} Tangential magnetic fields dre COMHRLonNS
through the aperture of slor pair.

(i) The dela gap source is considered ar fhe
butlom of the feed probe,

The equivalent model corresponds o the antenng

configuration in Figure 2.

Figure 2. Fquivalent anulysis model.
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Applying the Gulerkins method of moments, the
{ollowing linear equations for unknown coefficient and

are obrained.,

a, (Y +Y" ) +bay =0, (1)

a By +b,Zy =1, )

where, the reaction coethicients | o and are give
ts the double inner products of testing function, dv-
acic Greens function and basis function as follows:

Ea

Y=o H. ﬂ . 1?;.--.; e ()

all = ([ 1f VG L, S, (5)
t; -

ﬁiu = _[ J-,[. l_Fl, "G.J.u 'm,_{-’.'i":ﬂ.r (G

/"rrk' = fenen ,[. H gl ‘F-I_:_I-.J Jihd [l {7}

The dvadic Gre ns funetions inside § anel ougsicle
the concentric condudting cvlindrical eavity enclosed
I the conducting surdace for electric and magnetic
[ieles eduiee der the myranetic and elecioie Qureent sotred

are derived [5] 1o fulBl the requirement of the integral

wquations, The results are
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The following basis/lesting functions on the slot and on
the feied prabe are used, assuming the slots are marrow,

||
mlR} if-"'—'ill'l [R{qa‘-.-‘r ‘IJ (313

l

(R =psin——(p'~p, +1, ). (32)
g

where wndare the length and the width of slots in pair,

and are the local co-coordinates onginating from the
center of the slor along the length and the widih.

To determine the input imipediance of the probe
in the cavity, Galerkins method developed by Collin

[6] is wtilized in this paper. We expand the current

along the probe in werms of the sinuesoidal basis func-

uon in (32) and choose @t so that, Tenee we will
have. Then input impedance can bet founcd as
- If.-n — I‘,n —E‘l {33}
in - T E] ;
"'riu (,{J: p.u_ ) bli'

where denotes the snput voltage source, which isa
unity delta gap source model, The input cunent, is the
unknown electric current along the probe, and s the
input mpedance of the probe. The other impedance
characteristics such a5 retum kiss and standing wave

ratio can be readily realized subsequently,

3. RESULTS
From the antenna pusametens llastated in Table 1,
the result of the reflection for various frequencies is
shown in Figure.S, The fesult can be mproved by
vhanging the sl length and the caviry size ar which is

under mvestisnons.

Table 1. dmerma parenmetors wsed o the mode!
Antenng Parimetens ';l}'-;
Innee cylindrical rdius ) [ERC b kS
Oher exlindrienl madivs i0,) L5754
’ Angle of sectorad oy linder () )
Sectoral evlindrical cavity length (2,) 204
Slot pairs location n @ direction (4 ) ([
Slot pars Il.'n_nut'wrrir: = direction [=,) 054
Shot length {4} 054
Shot width (w, ) 0334
Frobe lncation m g direction 14, ) a0
Probe lecation in = direction{=,) 054

Mrobe lenath of, )
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Figure 3. Roeacnion chasileristics of the dritenm:

4. CONCLUSION

Fmpedanee chursctensiivs ol caculary polarised slot
ditenng an g sectoral ovlindrical cavity are Investigited
by ustirg method of moment, The intearil equitions
s wonstructed by anposing te boundany condizion-at
e sfors il fed probie, Dyvadie Greens fumetions il

rived fiem the boundary condition a e cavay are
versaselul ool for helping in solving integral equa-
Bons. Entire domain Dises fundions with Calerkins
miethedd of moments weme selecied 1 find e ko
currenes The result ol the reflecion as the impechine:
vhigractesistics is Mlustrated, To mmprove the result of
the impeditnee charmetenstes; the slot lerath andd ey -
v s must be varied 1o find the optimum condition

A Tiel i ander iy estisinions,
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