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A Calculation of the Propagation for Focused Beams Using BPM
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Abstract

A method of calculation for propagating and focusing of focused beams generated in antenna arrays, using
BPM(Beam Propagation Method), is presented in this paper. Based on the diffraction theory, the beam focusing and
propagation is studied specially for the case of the antenna array fed by the Rotman lens that is able to focus
microwave power on its focal arc or generate multiple beams. There are difficulties in performing a full-wave
simulation using a commercial EM simulation tool for propagating and focusing of beams because of the structural
complexity and the feeding assignment of the antenna array. Therefore, as an alternative solution, the BPM is presented
to calculate the beam propagation from the aperture-type antennas. From the point of view of optics, the propagations
of the lens have been simplified from the Fresnel diffraction integral to the Fourier transform. Using Fourier Transform,
a beam propagation method is developed to show improvement of the resolution by controlling the wavefront of wave
propagating from an aperture-type antenna array. The beam width(or spot size) and the intensity are calculated for a
focused beam propagéting from an array having 10 A of its size. For the beams with 20 A, 30 A, and 50 A of
geometrical focal length, the half-power beam widths(or spot size) are about 1.1 A, 1.3 A, and 1.9 A, respectively.
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Table 1. Beam propagation of focused beams with
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and 50 7.
G. Focal Length 204 302 50 A
Peak Distance 16 A 204 242
Focusing Int. 5.11 times | 3.99 times | 3.06 times
Beamwidth 1.10 A 1304 1.90 A
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