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Abstract

In this study, we propose a material design guideline for millimeter-wave absorbers based on the 3D visualization
of target electromagnetic (EM) properties. A 3D map visualizes the required permittivity and conductivity to achieve
reflection below -10 dB from 27.5-29.5 GHz. To validate this, ultra-lightweight carbon nanotube absorbers were
fabricated. Their measured EM properties, when plotted on the map, predicted the absorption performance
confirmed by free-space measurements. This methodology provides a quantitative and systematic guideline for
designing and optimizing high-frequency absorbers.





