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Behind one of the most successful fiber-optic distributed sensing
techniques stands the Brillouin effect. In both Brillouin Optical Time Domain
Analysis (BOTDA) and Brillouin Optica Time Domain Reflectometry (BOTDR)
classical sensing is based on the value of frequency where the Brillouin Gain
Spectrum attains its peak value. This value, the Brillouin Frequency Shift
(BFS), being sensitive to both strain and temperature, is what makes Brillouin
fiber optic sensing so important and useful. Clearly, any physical effect that
influences the BFS, other than the measurand of interest, inherently degrades
the measurement accuracy. Here comes the effect of Polarization Pulling
(PP), which refers to the phenomenon where the state of polarization (SOP)
of the probe(s) or pump waves becomes biased or aligned due to the
interaction with the stimulated Brillouin scattering (SBS) process, particularly
in fibers with random birefringence. Indeed, a few years ago, it was discovered
that in Brillouin scenarios where a pump wave propagates against
counterpropagating probe wave(s), their interaction involves not only gain (or
loss) but also strong pulling of the probe(s) SOP towards an SOP related to
that of the pump. This phenomenon has been harnessed, for example, to
improve the resolution of optical and RF spectrum analyzers. This lecture will
address recent studies of pulse-based classical BOTDA setups which mitigate
pump depletion and polarization fading by sequentially launching two
orthogonal pairs of parallel gain and loss probes against a single pump. It is
experimentally observed and numerically simulated that PP introduces noise
into the Brillouin Gain Spectrum, potentially degrading the measurement
signal to noise ratio. Also discussed is a BOTDA setup where the gain and
loss probes are orthogonal, rather than parallel. While preliminary
experiments are supported by a detailed numerical model, its validity remains
contingent on additional experimental verification. Possible implications and
applications will be mentioned.
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