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Fiber lasers have many applications in industry and medicine because of their unique characteristics—an all-
fiber design, compact size, cost-effective production and operation, and no need for re-alignment and external
cooling. A fiber laser emitting in the infrared region has applications in optical communication, sensing,
spectroscopy and nonlinear optics.
The Photonics Research Group is currently developing (i) A sensor to detect trace gases—a stand-alone gas
analyzer, for real-time use at ambient temperature, tomonitor N2O emissionswas developed; research in trace-
gas sensing, especially detecting and quantifying greenhouse gases, is growing rapidly; and (ii) A plasmonic
nanostructure to detect chemicals at a molecular level using fiber laser technology—using optical tweezing
to trap dielectric particles revolutionized research in nanotechnology and spectroscopy. An optical tweezer
based on a single-mode or a multimode tapered fiber is attractive because it is simple to fabricate. A plasmonic
substrate was fabricated using gold nanorods (GNR). The GNRs were tweezed by the gradient force on the
surface of the tapered fiber. The gradient force was produced by the laser light coupled to the fiber from the
untapered end. The GNRs formed a periodic structure like a fiber Bragg grating.
In this talk, the author will present details of the gas detection system and its unique features, and discuss the
fabrication of plasmonic structures on a tapered optical fiber using optical tweezing.
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