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Abstract:

In this research work, a plasmonic sensor based on metamaterial has been designed to measure the refractive
index of materials. In this structure, a diagnostic resonator medium with rectangular receivers with different
dimensions is used alternately and regularly in a ring to trap more of the field at the top and bottom of the
metal-insulator-metal layered structure. The structure supports a resonant mode that leads to a sharp peak in
the absorption spectrum, resulting in a sensor with a figure of merit of 1321 (RI U ") at a resonant wavelength
of 8.35 GHz. All the steps of simulation and optimization of the proposed sensor have been done using
commercial software CST Microwave studio and the effect of different parameters of changes in structure
dimensions and changes in refractive indices on the absorption spectrum has been investigated. The proposed
plasmonic sensor can be used to measure the refractive index and medical diagnosis with an extraordinary
level of sensitivity equal to 6400 (um/RIU) and very high-quality index (283.7). This structure has a high
degree of protection against manufacturing errors in the dimensions of the receivers as well as the corrosion
of the diagnostic environment and for that reason, it is a potential and promising candidate for diagnostic
applications and measuring the refractive index of materials.
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