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200 words abstract
Brillouin optical time-domain analysis (BOTDA) exploits the interaction between a pulsed pump
and acontinuous-wave probe, both counter-propagating over a sensing fibre. Scanning the pumpprobe frequency offset is required to measure the Brillouin gain spectrum (BGS) at each fibre
position, and then to retrieve by post-processing the gain peak frequency containing local
temperature and strain information. The BGS scanning is normally performed over a few hundred
MHz, with 1-2 MHz steps; being a time-consuming process that leads to typical measurement times
of a few minutes. This feature limits classical BOTDA to quasi-static measurements only. Here a
novel BOTDA approach, based on a closed-loop control system, is discussed. The technique
eliminates the classical BGS scanning, allowing for a precise determination of the Brillouin
frequency profile over tens of kilometres by reading the output of a closed-loop controller with no
need of post-processing. Compared to standard BOTDA, this tracking method demonstrates a
measurement time reduction of two orders of magnitude, enabling acquisitions in a couple of
seconds with no compromise of the measurand uncertainty. Overcoming limitations imposed by
instrumentation, the method offers the possibility of km-range sensing with sub-second measurement
time, reaching an unmatched favorable trade-off between measurand accuracy and closed-loop delay.

