PROPAGATION OF SURFACE PLASMON POLARITONS IN GOLD NANOPLATES
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[bookmark: sect376][image: ]The creation of optical devices with nanoscale dimensions requires structures that guide electromagnetic energy with a lateral mode confinement below the diffraction limit of light. Building miniscule photonic devices is one of the major challenges in nanophotonics. Metallic waveguides are promising candidates to realize sub diffraction wave guiding since they support surface plasmon polaritons (SPPs), which are propagating electromagnetic radiations associated with the collective oscillations of conduction electrons confined to metal–dielectric interfaces. Various types of metallic structures have been demonstrated to support propagating SPPs with potential for constructing subdiffraction photonic circuits, including metallic wires, nanoparticle chains, and hybridized waveguides.  Little is known about the plasmons in the case of 2D nanoplates.  Types of anisotropic nanoparticles include triangular or hexagonal plates. They evoke interest owing to their sharp edges, which lead to high local electric field gradients under irradiation, making them candidates for a number of applications such as optical biosensing and surface-enhanced Raman spectroscopy (SERS). In this study, gold has been used. The advantages of gold include its inert chemical property, preferential thiol−gold chemistry that allows varied surface functionalization with highly ordered self-assembled monolayers (SAMs), dictated by the intended purpose of application. In this work single crystalline, micrometer-sized plates are formed by reducing Au (III) in the presence of surfactants using a modified polyol protocol. These plates are terminated with {111} facets. Parameters affecting the formation of gold nanoplates include reaction temperature, time, solvent and quantity of surfactant. Their physical dimensions were measured using Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM). The SEM images revealed the involvement of a single twin plane with concave and convex type faces in the growth mechanism. Xray diffraction measurements were carried out to determine the degree of single crystallinity of the sample. The propagating SPP modes of the Au nanoplates were studied as a function of incident polarization angle, produced by a continuous wave HeNe 633 nm laser.  Our preliminary studies show that for hexagonal Au nanoplates, changing the polarization of the laser by 30º rotates the propagation of the SPPs from one edge to an adjacent edge, whereas triangular Au nanoplates require a rotation of polarization of 60º to see this effect. Details of the synthesis, characterization, growth mechanism and SPP propagation studies will be presented.
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