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The possibility of efficiently transferring energy in near-field at microwaves/millimeter waves by using the lossless
wireless channel instead of standard lossy cables, as well as electromagnetic (EM) energy harvesting from the
environment, are gaining increasing interest in the last few years among researchers in antennas and propagation.
Within this framework, one of the issues to deal with is the efficient coupling between transmitting and receiving
antennas.

Undoubtedly, focusing systems, thanks to their capability to concentrate energy in the radiative near-field (Fresnel)
region of an antenna, are suitable devices to accomplish high-performance wireless links. In particular, Bessel
beam launchers [1, 2, 3, 4, 5] can be considered good candidates, thanks to their remarkable collimation properties
up to considerable distances from the radiating apertures, and also to their self-healing property, i.e., the ability of
beam self-reconstruction when an obstacle is encountered while propagating.

Recently, the analysis of the EM coupling between resonant apertures radiating limited-diffractive Bessel beams
has been proposed in [6]. In this work, we extend such results and propose a suitable definition of wireless power
transfer efficiency in near-field, by considering two parallel circular-symmetric apertures, that synthesize different
aperture distributions. The proposed efficiency is calculated in terms of the reaction integral between the equivalent
magnetic current distributions of the transmitting and receiving antennas [7]. Then, two different expressions are
derived, by considering both spatial and spectral approaches. The latter is preferable for large radiating apertures
in terms of the operating wavelength, since it makes use of the Fast Fourier Transform (FFT) algorithm.

The theoretical results are then numerically applied to the cases of two Bessel beam launchers, implementing both
a cylindrical standing wave and an inward cylindrical traveling wave aperture distributions. The performances in
terms of wireless power transfer efficiency are finally evaluated for different aperture distributions, and compared
also to the case of uniform distribution.
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