Nanoparticles in optical fibers: a stimulating oxymoron
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Since the ground-breaking discovery done in the 1960s by Charles K. Kao, the perfect glass,
i.e. the most transparent glass, drives the development of optical fibers. Meanwhile, to overcome
some limitations imposed by the silica glass, one recent strategy consists of embedding
nanoparticles in the core of the optical fiber [1]. However, nanoparticles and silica glass have
different refractive indices, leading to light scattering. To avoid this issue, it was required to
prepare the smallest nanoparticles. Despite the promising interest for such fibers, scarce results
were published over the last 20 years. During this presentation, we will discuss on the role of the
drawing step as an efficient top-down fabrication process to control the shape and the size of the
nanoparticles. Then, we will analyze the chemical composition of nanoparticles demonstrating
that we need to reconsider the doxa ”the smallest, the better” [2]. We also present some results
taking advantage of light scattering to promote new fiber sensors [3]. All these results give new
insights to the development of nanoparticles-containing optical fibers.
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