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is the nonnalization factor assuring that the feed power 
captured by the subreflector is conserved at the antenna 
conical aperture. 

Once x� and z� are obtained from (6}--(11), (5) is 
applied to attain x M and Z M, which are finally substituted 
into (4). The subreflector coordinates are then obtained 
from the numerical solution of (4), with the help of (3) 
and varying OF from 0 to OE. The first-order non-linear 
differential equation (4) may be numerically integrated using 
any widely available method, as the fourth-order Runge
Kutta method. For that, the initial condition at () F = 0 must 
be specified. From Figs. 1 and 2 one immediately observes 
that such condition is 

IV. NUMERICAL EXAMPLES WITH A UNIFORM 

APERTURE ILLUMINATION 

Before proceeding to the shaping and further analysis of 
omnidirectional dual-reflector antennas designed for maxi
mum gain, we establish classical arrangements that will help 
in the definition of the initial design parameters. Classical 
omnidirectional dual-reflector arrangements with 'Y = 900 
are investigated in [8] and [9], where fonnulas and results for 
the specification of geometries with relatively large radiation 
efficiencies are presented. So, from [8] and [9] we chose the 
classical ADC and ADE arrangements depicted (with dotted 
lines) in Figs. 3(a) and 4(a), respectively, together with the 
feed geometry (a coaxial hom). Their relevant characteristics 
are summarized in Table I. Their omnidirectional radiation 
patterns are illustrated in Figs. 3(b) and 4(b), respectively. 
The moment-method (MoM) analyses took into account 
the complete electromagnetic coupling among reflectors and 
hom structures. For the aperture-method (ApM) analyses, 
based on the GO aperture field, the following model was 
adopted for the electric field radiated from the feed [8],[9]: 

EF(rF) = 
[Jo(k�Sin()F)

. 

- Jo(kRe SinOF) ] e-ikrF OF sm()F rF 
(13) 

where Jo(x) is the zero order Bessel function and � = 

0.45>' and Re = 0.9>' are the internal and external radii of 
the coaxial hom aperture, respectively. 

Then, the GO shaping fonnulation of Sect. III was applied 
for the synthesis of maximum-gain configurations [i.e., with 
a constant aperture power density P(x')] keeping the same 
values of WA, 'Y, DB, Vs, ZB, and OE of their classical 
counterparts. The feed model of (13) was used to specify 
the feed power density 

(14) 

The shaped reflector geometries are depicted (with solid 
lines) in Figs. 3(a) and 4(a), together with some optical paths 
from 0 to the antenna aperture. The radiation patterns are 
those of Figs. 3(c) and 4(c), from which we observe the gain 
improvement provided by the reflector shaping.  Some of the 
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Fig. 3. Omnidirectional ADe-like antenna shaped for a unifonn aperture 
illumination: (a) classical (dotted lines) and shaped (solid) geometries, and 
radiation patterns of the (b) classical and (c) shaped geometries. 

relevant characteristics of the shaped reflector systems are 
listed in Table I. 
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Fig. 4. Omn.idirectional ADE-like antenna shaped for a uniform aperture 
illumination: (a) classical (dotted lines) and shaped (solid) geometries, and 
radiation patterns of the (b) classical and (c) shaped geometries. 

V. CONCLUSION 

A GO sbaping procedure for maximum gain was devel
oped for dual-reflector antennas, whose body-of-revolution 
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TABLE I 
DUAL-REFLECTOR ANTENNA CHARACTERISTICS. 

Characteristic Classical Shaped Classical Shaped 
ADC ADC ADE ADE 

WA(>') 10 10 10 10 
"re) 90 90 90 90 

DM A 23 21.76 24 21.52 
Ds A 23 22.33 16.29 16.77 
DB A 2 2 2 2 
Vs A 10.5 10.5 8 8 
ZB A 0 0 0 0 
BE 0 56.16 56.16 56.84 56.84 

MoM Gain (dBi) 11.80 12.46 12.19 12.26 
ApM Gain (dBi) 11.98 12.83 11.61 12.83 

surfaces are suited for omnidirectional coverage. The GO 
shaping was demonstrated for two different reflector configu
rations, based on the classical ADC and ADE arrangements. 
The results were further validated by accurate MoM anal
yses, accounting for the complete electromagnetic coupling 
among reflectors and feed structure. 
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