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(57) An apparatus for detecting a location of an optical fiber
having an acoustic sensor disposed subsurface to the
earth includes an acoustic emitter configured to emit a
first signal having a first frequency and a second signal
having a second frequency that is higher than the first
frequency, the first and second emitted acoustic signals
being azimuthally rotated around the borehole and an
optical interrogator configured to interrogate the optical
fiber to receive an acoustic measurement that provides a
corresponding first received signal and a corresponding
second received signal. The apparatus also includes a
processor configured to (i) frequency-multiply the first
received signal to provide a third signal having a third
frequency within a selected range of the second
frequency, (ii) estimate a phase difference between the
second received signal and the third signal, and (iii)
correlate the phase difference to the location of the
optical fiber.
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