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1. Introduction

» Absorption of electromagnetic waves in thin planar structures which are passive, linear, and time-invariant is desirable in many applications, ranging from radar-cross-section reduction and
stealth, through solar cells and detectors for sensing, to harvesting of radiated RF power. In many of those, one would like to maximize the absorption band — a wideband device.

» In metal-backed dielectric planar structures, excited by normally incident plane-waves, an inherent trade-off between the thickness and bandwidth is found [17. In other words, a thin
absorber would limit the absorption bandwidth, and vice-versa.

» In this project, we apply rigorous semianalytical models associated with metagratings (MGs, periodic arrangements, patterned on substrates, of sparsely packed distributed loaded lines
acting as secondary sources via FFloquet-Bloch theorem, dictating radiation of discrete B modes [27]), coupled with recently devised abstract guidelines [ 87, to derive closed-form and

semianalytical expressions for the required constitutive distributed load parameters and metagrating (MG) geometry.
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2. Theory — Analytical Formalism
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Degrees-of-freedom:

B. Rozanov's bound [1] | C. Grid admittance conditions [ 3 {R,C, A, h}

Absorotion Bandwidth = AL < 21 ps B Perfect absorption grid admittance (p(w) = 0): Y;pt = 1-Y,4 Closed-form (R, C, h) & semianalytical (A) formulas:
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3. Validation (20GHZ) Full-Wave Validation in CST
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We can’t simultaneously decrease h and

increase AA as desired!

Compact wideband absorption 1s limited.
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