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Abstract This study proposes a novel method for designing an integrated absorption-transmission flexible ultrathin
electromagnetic window, which can absorb the unpolarized incident waves over a wide range of angles and is almost
transparent at a given frequency band. The experimental results demonstrate 93 % absorption at 4.46 GHz and 98 %
transmittance at 2.86 GHz, indicating an insertion loss of 0.09 dB. The total sample thickness is 0.288 mm, which
makes the structure flexible and easy to conform to the curved target. Furthermore, a method for designing a
broadband-integrated absorption-transmission electromagnetic window is proposed. The simulation results denote
that the absorption can reach 90% at 7.7-12.2 GHz and that the transmittance is 90% at 4.35 GHz. The proposed
broadband structure performs appropriately over a wide range of incident angles.
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Fig. 2 Structural and parameters of single-band integrated absorption-transmission electromagnetic window. (a) Schematic
of single-band integrated absorption-transmission electromagnetic window; (b) fabricated sample; (c) reflection

coefficient; (d) transmission coefficient
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Fig. 4 Performance of structure at different incident angles and polarization angles. (a) Absorption as a function of incident

angle; (b) transmission as a function of incident angle;

(c) absorption as a function of polarization angle;

(d) transmission as a function of polarization angle
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Fig. 5 Positions of absorption peak and transmission peak are adjusted by changing structural parameter. (a) Absorption

and transmission spectra as functions of r;; (b) absorption and transmission spectra as functions of r;
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Fig. 6 Pyramid subunits constitute the structure and simulation of a unit. (a) Schematic of broadband-integrated absorption-

transmission electromagnetic window; (b) simulation results of absorption and transmission under normal incidence;

(¢) simulation results of TE wave as functions of incident angle; (d) simulation results of TM wave as functions of

incident angle
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