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Design of a Metasurface Lens to Adjust the Focal Length for
Near-Field Beam Focusing
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Abstract

In this paper, we propose a metasurface lens to adjust the focal length for near-field beam focusing by using mechanical rotation.
The proposed metasurface is implemented with two lenses using unit cell geometries, where the transmit phase distributions of the
proposed metasurface lens are calculated based on the Moire lens theory. The lenses with dimensions of 0.48 m x 0.48 m are modeled
using the FEKO EM simulation tool, and the near-field distributions and focal lengths are obtained in accordance with the rotating
angle of the upper lens. When the upper lens is rotated from €=0° to 60°, the focal length can be changed from a distance of 0.86
m to 0.68 m, and the maximum normalized nearfield intensity is achieved at a focal length of 0.68 m.
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Fig. 1. Conceptual figure of metasurface lens with adjustable
focal length for nearfield beam focusing.
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Fig. 2. Transmit phase distributions for a beam focusing

using Moire lens theory.
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(a) Geometry of unit cell
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(b) Transmission coefficient and phase characteristics
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Fig. 3. Transmittance and phase characteristics according
to unit cell geometry.
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