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A sector-shaped feed pattern i3 the alwost optizum
solution for a high aperture efficiency,and lov spill-
over of a parabolofd antenna. In theory it requires
an infinitely large circular feed apsrture which is
illuninated according to the function Jy(x)/x. Such a
foed pattem canzpracﬁcally bs approxisated by a
coaxial radiator”, This radiator consists of a central
circular vaveguide which is surrounded by cne 05_ 4
several conductors vith circular cross-sections™ .
The preblea is to achisve such an excitation in anti-
phase of the ring-type vaveguides and the central
circular vaveguide so that a good approxisation of the
JH{x)/x 11lunination and the sector-shaped pattern,
respectively, is obtained. Theoretical investigaticns
-"based on the Kirchhoff's boundary valuss in the
apsrture - were made concerning the diameters of the
vaveguides and the intensity of their exitation by the
Hqq sode in order to ensure that s paraboloid antenna
{lluninated by this radiator yields the maxisum aper-
ture officiency q,,, . This maxieum aperture efficiency
« which was at firgt determined without making allo-
vance for the aperturs blocking - is the highar the
smaller the angular aperture ¥ 4 of ths parabolic
roflector (Fig. 1). Moreover, it can be seen that
there is s particularly high increase of Qgax’ when
changing over freo the simple vaveguids to a radiator
consisting of a central vaveguide and one ring, e.g.
froa 66.6% to 12.3 X for ¥4 = 60°. For a radiator
vith tvo rings g ,, rises but slightly to 74,8 £ and
vith thres rings.gt rises to 76.2 £. That is why now
a radiator with only ora ring has been constructed
(Fig. 2). When using this radiator with one ring as
feed of a parabolic reflector vith 94 60° a prac-
tical value of 66 X can be expscted for an aparture
blocking of 0.25 dB (72.3 X —==68 £). However, the
cut-off point in the primary feed pattern does not
decrease substantially with respect to that obtained
vith the optisum circular vaveguide. But if the coaxial
radiater is so dimsnsioned that it yields the same
aperture officiency of the paraboloid antemna as an
optimus circular waveguide, there is a 10 dB dscrease
of the cut-off point in the electric plans with
respect to that of the circular waveguide. In the case
of an adequate dizensioning in a frequency band of
about 10 X of the middle frequency the radiation
properties remain practically ynchanged.

Like the simple circular waveguids these coaxial radia-
tors excited by the Hyq mode have a different pattern
in the £ plans and in the H plane, i.e. they are not
the optisum solution for the illuminaticn of a para-
bolic reflector with circular aperture. A rotationally
syasotric pattern in conjunction with an slmost linearly
polarized fisld in the aperture of the cosxial radiator
can, hovever, be achiaved by adsquate superposition of
H49 and Eq4 modes in the central vavuguigo and of Hyq
and Hqp sodes in the ring-typs waveguide” (Fig, 4). But
in the ring-type waveguide 12 other sodes are possible.
Yo avoid this umvanted eodes zn appropriate excitation
could bs achieved by a systes of 12 probes (for Hy
mode) and 12 longitudinal slotss(for Hy, sode) in the
sheath of the central radiator = (Fig. ;). Because of
the high degrse of symmetry of this excitation systes
all Ha,n and all Eq p wodes vith 0 = 0, 2, 3, 4, 5, 6
are suppressed,

With such a radiater it is possible to obtain not only
a main lobe vhich is syemetrical with respect to
rotation (Fig. 6), but also a unifors phase centre for
the E and H planes. In addition, there is a decrease
of the crosspolarizaticn by sbout 10 dB with respsct
to that of a coaxial radiator or of a circular vave-
guide , both of which are excited by the Hyq mode. When
making no allowance for aperiure blocking, dissipation
losses and surface deviations of the reflsctor, the
saximum aperture sfficiency of a paraboloid antemna
operated gy such a gud is agay 73, 80, 84, 86 X for
71-80,70,‘6,0,50. In practice g, « 75X -
80 £ for ¥4 = 50" depanding on the influsnce of aper-
ture blocking. However, if the radiator is so dimen-
sioned that it yields the same aperture efficiency as
a circular vaveguide of cptisua dimensions (wvithout

. aperture blocking q 4oy = 68 Z), the cut-off point

decreases about & dB in the E plane and about 7 dB in
the H plans.
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Haxisum cbtajnsble sperture ofﬂclw of parabeloid
antennas each of which is illusinated by a coaxial
fesd excited by W, ecde {calculated)
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Nultimode coaxiel rediatcr

Fige 3
Nezzured radiation patterns of the feed of Fig, 2
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radiator

| ——E-plane

TN

N\
= AN,

X 0 60° -XN*  0° 2° 60 W 0e

>

Fi’. ]

Measured redistico patterns of the muliisede ceaxisl
radiator
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