The invention pertains to a plasmonic sensor and its formation, using direct laser writing technology on a bimetallic coating which is comprised of plasmonic metals like gold, silver, copper, or aluminum. The hybrid plasmonic sensor is formed in the bimetallic coating by scanning a laser beam, inducing localized thermal stresses in the bimetallic coating, resulting in the formation of bilayered bumps in the coating. The periodically arranged bilayer bumps array produces hybrid plasmonic modes resulting from the interplay among localized surface plasmon (arising from the hollow roughness in the bilayer bump) and surface plasmon that spreads at the metal/dielectric interface. Such structures, which create hybrid plasmon modes, offer better optical sensitivity and can therefore be exploited as highly sensitive detectors. The laser-based method enables a noteworthy cost reduction for hybrid plasmonic sensors, owing to its one-step technology (the active sensing area is created directly on the bimetallic coating without any additional steps) not using costly vacuum support equipment and capable of forming structures over a vast area of up to 50 mm2.
