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Distributed acoustic impedance sensing using optical fibers
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I investigated the distributed external acoustic impedance sensing based on
correlation-domain technique for the oil inspection of underground and cancer detection. First, I
measured acoustic impedance dependence of linewidth of guided-acoustic wave Brillouin scattering
(GAWBS). Second, 1 observed the enhanced GAWBS in highly nonlinear optical fibers using pump-probe
technique for signal-to-noise ratio improvement. Third, | demonstrated the distributed
temperature/acoustic impedance sensing based on GAWBS using Brillouin optical correlation-domain
technique. Fourth, I observed GAWBS in special optical fibers. Fifth, | proposed the method for
long-term localization of GAWBS in optical fiber.
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Fig. 2.1. Schematic setup used to observe the enhanced
forward Brillouin_ scattering (EFBSQ using backward
stimulated Brillouin scattering (BSBS) as seed. EDFA:
erbium-doped fiber amplifier, ESA: electrical spectrum
analyzer, FG: function generator, HNLF: highly nonlinear
fiber, OF: optical filter, PD: photodetector, PSCR:
polarization scrambler, SSBM: single-sideband frequency
modulator; VOA: variable optical attenuator.
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Fig. 2.2. (a) Wide-range view of the spectrum when the
center frequency of the probe light was set to the Brillouin
frequency shift (BFS). (b) Wide-range view of the observed
EF S spectrum (red), and theoretical center frequencies of

om (blue).
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Fig. 3.2. Schematic setuB for correlation-domain analysis
based on EFBS seeded by BSBS. EDFA, erubium-doped
fiber amplifier; ESA, electrical spectrum analyzer; FG,
function generator; PD, photo detector; PSCR, polarization
scrambler; SSBM, single side-band modulator.

(b)
1
Normalized
power

[a.u]

E
=
=]
7]
o
Q
o
=
s
(7]
o

Frequency [MHz]

0 2
935 950
Frequency [MHz]

Fig. 3.3. (a) Measured EFBS-BGS distribution and (b)
Measured EFBS-BFS distribution.
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