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Near-field Synthesis of Multi-focus Beams Based on Holographic Tensor Im-
pedance Surfaces and Design Applications
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Abstract: Against the backdrop of the design of electronic devices tending towards lightweight, low-profile, and multi-target
features, a novel near-field multi-focus beam synthesis approach is put forward based on a new two-dimensional tensor impedance
surface. On this basis, a tensor impedance surface that radiates near-field multi-focus beams is designed to operate at 10 GHz with a
thickness of merely 1.524 mm. This surface accomplishes the radiation of multi-focus beams in space and the free proportioning of
dual-polarization components of the multi-focus beams, and the multi-target energy convergence efficiency can exceed 40% at a dis-
tance of 1.5 m. Its low-profile design, straightforward feed structure, and multi-target radiation characteristics endow it with excel-
lent application prospects in lightweight electronic devices.
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Table 1 The transmission efficiency of the tensor impedance surface radiating holographic 9-focus beam

Focus #1 #2 #3 #4 #5 #6 #7 #8 #9 Bt

R s 4.62% 4.88%  5.00%  5.70%  3.90%  6.02%  4.70%  4.87%  3.42%  43.11%
BRI
i E=9) 1NN 3.35%  230%  3.19%  2.23%  1.58%  224%  3.23%  232%  3.17%  23.60%
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