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Abstract Brillouin optical time domain reflectometer (BOTDR) is a distributed optical fiber sensor with broad

application prospects. For a given input light wavelength, the Brillouin frequency shift of spontaneous Brillouin
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scattering light has a linear relationship with both temperature and strain. The distributed temperature or strain can
with a 5 m spatial resolution is achieved.

be obtained by measuring the Brillouin frequency shift (BFS) along the fiber. In a BOTDR, Brillouin power spectrum

scanning is a commonly used means to obtain the BFS, and there has been two types: the optical frequency-difference
scanning method and the electrical frequency scanning method. A wavelength scanning BOTDR is proposed based on
the wavelength dependence of the BFS. With a tunable laser as the light source, the Brillouin power spectrum is
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demonstrated experimentally. By use of this method, a temperature accuracy of 2.2 ‘C along a 23.4 km sensing fiber
Brillouin frequency shift; wavelength dependence
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obtained by scanning the input light wavelength. This method combines the advantages of the optical frequency-
060.2370; 120.4825; 290.5830

difference scanning method and the electrical frequency scanning method. The feasibility of this proposed method is
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Fig. 1 Relationship between input light wavelength and

Brillouin frequency shift

M LAV H s AP AE 1550415 nm i
Bl AR A BT (3 B » % C (R BE BRI I8
Bl N R A AT 5 2% 5 SR A5 B L S BR v e C
(9 I 77 ZE 5

6 2F B L BE 5 P 32 N AR 2 v b el AR A 5L K
B P KM 1320 nm 341 233, 8 nm % 1553. 8 nm
IF B A A% R B I RS R R AR T 2
8.33% 5 9, 7% AR /N #E 1550415 nm i
B AT A R AR AR AR . T AR 0s QO 5 v A1) Bl
5 0 AR 1 AR AT A2 A L H AR Ak 5RO AH [
(3) KA IR AT

R A B O 0B85 K B OC &R L 4 — P
2P R K 4 BOTDR,

5 2K T T VIR OG & Y R A B Y % 2
6 G LT R A S B0 D PR B L — B o R
DUk b 6 88 5 3l 0 IR0 38 1 AOBEF DLk B & A
HLIRE O s I — BEVE N AR Z %0 A & I 2%
(PS) Ht L H A 41 25 LA B AR A W2 75 1) s i J L 5
H & A HLIR O e A G AR A S, P R
FHFOC 3, 76 S 0 b A5 31 B & A BLUK R
HEARRSEZ M T RAES . T HREY 5 R E
AR o BYRIEAR 5 IRTR AR, AR 5 38 3 7 Al {1 O
R B A 5 Y 2 Al 2 MR K el AOLER S
FEWCE B & A B DR 6 A B ) 22 W] S BE 67,
3Ca) TR s MG 2R o — 1 8 A Bk B L 25 4 Il
UEE A TS DR A T AR S TEMR o, AR TR,
HRASBA Ao B 77 HINIAEE v W/ FEAS A
BRI ASOCAERT 43 553 B AR S MR o, 4

0805003-2



A I8 7R 46 -

A AT 48 R A LK ' I s s S X

= circulator @
iber
narrowband | coupler pulse m
tunable laser modulation sensing fiber
input pulse l Brillouin
local reference light scattering light
fiber
coupler
digital low-pass "‘ balanced
processor filter < detector

K2 P K% BOTDR 4544 718 3 &
Fig. 2 Schematic of the structure of wavelength-scanning BOTDR
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Fig. 3 Schematic of the wavelength scanning process. (a) Power spectrum of the coherent electrical

signal with input wavelength Ap; (b) acquisition process of wavelength-power curve
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