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Distributed Fiber Sensor With mm Spatial Resolution

Sara Tofighi'~, Nafiseh Pishbin?, and Ali Reza Bahrampour *

'Communication Technology Institute, Iran Telecommunication Research center, Tehran, Iran
“International Campus, Amirkabir University of Technology, Tehran, Iran

"Physics department, Sharif University of Technology, Tehran, Iran

Abstract- In order to monitor the structural health of an aircraft, sensing method with millimeter spatial resolution is required. Brillouin-
based optical fiber sensors often suffer from a tradeoff between their spatial resolution enhancement and their dynamic range. In this paper a
new method is proposed that can achieve a mm-order spatial resolution in distributed fiber optic sensors with a dynamic range as long as
several tens of kilometers. As an added advantage, this method has a shorter measurement time. The principle of the proposed technique is

based on the accumulation of acoustic phonons which are stimulated due to the passage of successive pico-second pulses along the sensing
fiber.

Keywords: distributed optical fiber sensor, multiple pulse Brillouin scattering, mm spatial resolution, km dynamic range
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