In the manuscript, a new metasurface is presented for terahertz applications based on meta‐atom cluster. The metasurface having magnetic and electric resonances shows left‐handed metamaterial characteristics in the terahertz frequency. The meta atom cluster consists of split‐ring resonators based on conducting wire strip (a single loop) printed on RT5880LZ substrate material. The permeability and the permittivity are picked out from the complex scattering parameters. The calculation of the unloaded Q‐factor is executed for the meta‐atom cluster based metasurface in the terahertz frequency. The test of the metasurface has been performed using different dielectric samples loaded. Effective change has been realized in the transmission. This metasurface is novel in case of terahertz band due to left‐handed characteristics. This metasurface is appropriate for high‐performance filters and sensors due to high Q‐factors.
