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Airborne Doppler Radar Antenna
By

Sukemoto Kawazu, Masutoshi ITo,
and Akira INOUE

Abstract: Many types of antennas have been developed for airborne Doppler radars;
for example, a parabolic antenna, a slot array antenna or a lens antenna is used depend-
ing upon the system employed.

General survey on these antennas is stated briefly, and further discussions on the
slot array antenna are made together with a new proposal of feeding system and its ex-
perimental results.

The new feeding system is a type of circulating feed, in which the radio energy
usually consumed in a dummy load at the array termination is made available for radia-
tion by feeding it back to the input-port through a proper phase shifter and a coupler,
and by circulating it in the loop.

The amount of improvement in the performance by using this new system is dis-
cussed, showing the theoretical relations of actual gain and directivity versus loading ratio
of the slots.

These considerations are confirmed by experiments with an antenna trially made.
Some points to be considered in future are also discussed.

For the slot arry antenna, considerations are also given of the error in velocity meas-
urement caused by fluctuation of the antenna pattern due to frequency and temperature

variation. The amount of the error is estimated to be 5%x107% by temperature variation

of +50°C.
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Fig. 1. Beam configuration.
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Fig. 2. Illustrating the relationship
between antenna beam and Doppler
frequency spectrum.
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Fig. 4. An effect of drift angle on the Q of Doppler spectrum.
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Fig. A-1. Arrangement for the measurement.
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Fig. A-2. Radiation impedance of a waveguide slot

MOB/EFTIE, ED FEFFCZE vs. slot length.
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Fig. A-3. Phase angle of slot radiation vs.
slot length.
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Fig. A-4. Mutual impedance of waveguide slots as a function of slot distance.
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