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Abstract

The operating wavelength of the traditional periodic leaky-wave antenna is comparable to its pe-
riod, and the design freedom of the antenna configuration is very limited. Based on the consisten-
cy of the fundamental mode, this paper proposes a leaky-wave antenna with a big period, which is
composed of three different physical elements arranged according to the principle of consistent
midline. The antenna size is designed so that the wave numbers of the three periodic units are the
same. The consistent fundamental mode ensures that each element has the same phase delay to
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the electromagnetic wave, which makes the operating wavelength of the antenna only one-third of
its physical period, consequently, the antenna exhibits a larger electrical size. On the other hand,
since the basic elements feature high design freedom, the antenna is easily integrated with a con-
formal system with complicated surface paths. Finally, the prototype is fabricated and tested, in
the measurement, the operating frequency changes from 6.4 to 9.55 GHz, and the measured Si, is
basically less than -10 dB, the maximum gain is 14.1 dBi. Close agreements between the simula-
tions and measurements are obtained, validating the effectiveness of the design.
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Figure 1. Schematic diagram of propagation constant
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Figure 3. 1st harmonic dispersion curve with different antennas

B 3. FEIREREHI-1 Rk & ieh

0
10

Normalized Gain (dB)

5
-60 -45 -30 -15 0 15 30 45

8 (Degree)
—0— FHIRE A —o—Ji IR B
—* IR C —A—RKJEWIRE D

Figure 4. Radiation pattern of LWA at stopband frequency
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Figure 5. Phase constant of antenna with different arrangements
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Table 1. The parameter size of antenna model
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Figure 6. Prototype of the LWA with big period
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Figure 7. The measure radiation pattern of far-field
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Figure 8. The simulated and measured normalized propagation con-
stants
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