% 46 %% 1 4 bt A2 2017 4 1 Al
Vol.46 No.1 Infrared and Laser Engineering Jan. 2017

o

R ZHmENEBEE T CEI RS
Bk, % B B, R E R
(Al KF ©F 5@ 4L, T FL 071003)

W OE. SRR RS R TR R AT R AR R T EATEEL, A EA
AR LK AT (SBS) AR AS ik HE 4T T AL 547 %1 T 4h £ pump—Stokes & 48, £ 5~90 mW R ik K
FFa 5 uW~OmW 3 LA FEE AN E T 400m AR E LB XL 6935 58 SBS MaAbik; o T
Stokes .27 & % 3g 5 A SBS 484 A9 ALEE , 2R AW 4 BT Stokes Kb Fuf, 3 & A SBS 484 L
L5READERBIFEMEX R BRBERRAER 0, 55 4 Stokes £FF d 5uW L7+ £ 8 mW B,
3% % A SBS ARAS TG B 69 RH K F RBE W 1.448(0)/mW TR E 1.156(°)Y/mW, B LA LI 45 R 7
¥ # 7 VBOTDA % %t AT T ALK 54T, A KA KIE & Fo S AF EAE BAR A R L2 T Aok,
KB A LW Mg shEAN; REA B ESAT

hESES. TN2S  XHEERER: A DOI: 10.3788/IRLA201746.0106001

Wide power range characteristics of phase shift spectrum of

stimulated Brillouin gain
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Abstract: The power dependence of phase shift spectrum is very important for the optimization design of
vector Brillouin optical time domain analysis (VBOTDA) system. The phase shift spectrum of stimulated
Brillouin scattering (SBS) gain was analyzed by mathematical modeling; the phase shift spectrum of SBS
gain in 400 m long standard single—mode fiber was measured in a pump wave power range of 5-90mW and
a Stokes wave power range of 5 pW -9 mW by a heterodyne pump—Stokes system; the mechanism of
Stokes wave power dependence of SBS gain phase shift was analyzed. The results indicated that the
phase shift range of SBS gain had a good linear relationship with pump wave power for a fixed Stokes
wave power; the pump power sensitivity of phase shift range of SBS gain decreased from 1.448 (°)/mW
to 1.156 (°)/mW with the increase of Stokes power from 5 pW to 8 mW due to pump depletion.
According to the theoretical and experimental results, the optimization design of VBOTDA system based
on SBS gain was discussed, which provides a basis for the development of SBS gain based VBOTDA
system in the field of long distance and high precision sensing.
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Fig.1 Schematic diagram of SBS interaction in fiber
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Fig.2 Phase shift spectrum of SBS gain
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Fig.3 Schematic diagram of heterodyne pump—Stokes technique
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Fig.4 Measurement system of SBS phase shift spectrum based on heterodyne pump—Stokes technique
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