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Optical tweezing is a well-known phenomenon for trapping or manipulating dielectric and metallic nanopar-
ticles. The application of metallic nanoparticles in sensing has attracted much attention due to their unique
optical and chemical properties. Wemanufactured a unique plasmonic structure on the surface of a nanoprobe.
The nanoprobe was a tapered fiber, which was developed using a dynamic etching method where Hydroflu-
oric (HF) acid was used to etch a Multi-mode fiber (MMF). A laser was coupled to the un-tapered end of the
nanoprobe, and along the tapered length the field was allowed to interact with the environment to trap the
metallic nanoparticles via optical tweezing. To explain the formation of the nanostructure on the tapered
fiber, we will present results of theoretical and experimental investigations. The theoretical results will in-
clude the variation of the mode field distribution as the diameter of the tapered fiber section changes. The
theoretical results assisted in estimating the tip diameter to trap a single gold nanorod. We will present the
Raman Spectra of chemicals (e.g. Rhodamine 6G) obtained using the nanoprobe. We will investigate the role
of the plasmonic structure to enhance the Raman Spectrum.
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