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propagate in pairs, so that the musber
of variables aro offective-
1y halved, These so-ocalled hyhrid modss

of which inoreases as the exdsr of the
“to inoreases., This makes it ponsidle
use

Mush has been writtem on tke pot-
ential of corrugated waveguids as an
spchxv-ivpofulforplnw’lm
spherical reflectoxr antenms “?°?-, The

spproash is based on the

given feed sise is caloulated YWy assus-
ing that the £ield from the horn oxmet-
1y matohes, in the eonjugate semse, the
inoldent £i01d at the horn aperture,
though, with a physical hera an exact
satoh is cut of the questisn, it can B
shown that a nsar-perfect mateh can be
obtained with » 80 that an

]



it is relatively easy to measure the
feed radfation patterm accurately. In
addition the effeot of spill-over Ioss
on the signmal-to-noise ratio can be
readily taken inmto acoount 2, As an
iITustration, results obtainsd with a
paraboloid Kavimg an £/p ratio equal
to 0,435 1is given below for various
sets of hybrid modes.

No, of Spill-over 2 N
modes loss % % %
2 8 89 82
3 6 92.5 87
4 4 94 90
2,5 9.5 92
where and are overall and
ape: efficiency respectively,

Extensive work has been carried
out in our laboratory, the aim is to
search for a satisfactory method of
generating the modes, so that their
ccamposition canr be readildy controlled.
Althougts very little results have bean
published in the Iitexraturs 7,tka work
on homs capable of supporting two
hybrid modes has boen vexy satisfactory
Fig., 1 depicts an experimental set-up
for the determinatiom of the phase-
centre of such a hom, Our next stage
will be conpernsed with the design of
three~hybrid-mode horms for doth
spherical and paraboloidal antemnas,

n caloulating the overall effi-
ciency, we have neglected the loss in
the waveguide, This however, is just-
ified, simce ocur exparimental results
as well as tlmoretioa% regults obtained
bty Clarricoats et al,  have shown that
this loss is in fact very small, It is
also important to note that the
maximum efficiency obtainable with a
given mummber of hybrid-mode deoreases
as the f/p ratio decreases, Woreover,
primary feed design to illuminate deep
refleotors are more frequency~senaitive
A brief theoretical discussion on the
Bandwidth characteristios of oomgatgd
horns can be found im the literature 4%
It is pointed out that to improve the
frequency charaoteristics of the
anterma, a secondary reflector should
be used, Experimemtal results obtained
o date have lent strong support to
this theoretical observatiom.
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