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Observation of Brillouin scattering in acrylic plastic optical fibers and its
engineering applications
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We attempted to observe the Brillouin gain spectrum (BGS) in an acrylic
plastic optical fiber (POF) at visible wavelength, but its low signal-to-noise ratio prevented us
from observing the BGS clearly. However, during the process of various strategies for improving the
SNR, we made some new achievements, one of which is the optimization of the Brillouin observation
setup assisted by Fresnel reflection. Specifically, we removed the independent reference path and
developed a simplified setup with a reflectivity-variable mirror at the sensing fiber end, which led

to a maximal SNR. We also developed a cost-efficient detection technique for Brillouin frequency
shift without the use of an electrical spectrum analyzer and demonstrated its fundamental operation.
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