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MODIFIED PARABOLOID REFLECTORS FOR
SHAPED BEAMS*

By Pao CHIA-SHAN
Departinent of Physics, Nanking University
ABSTRACT

A method based upon simple diffraction theory is described for the cal-

culation of modified paraboloid reflectors to produce from a point source a

shaped beam of arbitrary shape in one plane and uniformly narrow in the

perpendicular planes. A specific application of the shaped beamn antennas

is in connection with radar antennas designed for height finding. In this
case the antenna must have a sharp elevation beam for obtaining precise
elevation information and a rapid elevation scan. The beam must be re-

latively broad in azimuth in order that the target will be held in the beam

long enough to obtain height information. If a fixed minimum of illumi-

nation is to be achieved at a given linear distance on both sides of the

center line of the azimuth beam, the amplitude pattern must have the
so-called “double cosecant” or “beavertail”’ shape.

The beavertail beam is very easily obtained with a reflector modifica-
The simplest arrangement is a narrow vertical strip down the mid-
dle of the reflector set out from the surface of the main reflector by a frac-

tion of a wavelength. The width of the strip affects the total power that
it intercepts and the directivity of its pattern.

tion.

Its offset from the main
reflector establishes the phase relationship for amplitude addition which is
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important in the region where the two amplitudes are of the same order
of magnitude. In the actual case at 4 = 10 cm, a reflector with 20-ft high
by 5-ft wide was fitted with a strip running the long way of the rcflector.
The optimum width of the strip proved to be 8 in., and the uffsei,' 1/4 in.

The aperture-field method is-used for calculating the present antenna
pattern. In the azimuth plane it is found that the relation between the

intensity J of the wave at a distant point and the azimuth angle 6 1s

sin® (15 7z sin 0)
(15 7z sin 6)?

Ja=Aa*|

N\ sin(2mwsind) [ sin(2mwsing)  sin (155in 0)
01 — cos— _ =
+2 (1 ““54-) O 7z 5in 0 Osm 16 77 sin 0 )]

where 4 is the amplitude of the wave and 4% is its complex conjugate.

The calculated pattern agrees very well with the experimental results.
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