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Temperature Characteristic of Stimulated Brillouin Scattering
in Single-Mode Fiber
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Abstract Stimulated Brillouin scattering (SBS) threshold and frequency shift of single-mode fiber are studied under
different temperatures. Based on the theory of SBS, the relation of SBS threshold and frequency shift with
temperature is analyzed. Experimental system is designed and built, and SBS spectrum and threshold of 2 km single-
mode fiber are measured under different temperatures. The experiments indicate that the Brillouin frequency shift
increases linearly with the increasing temperature. Low temperature can suppress Stokes lights. The lower the

temperature is, the higher SBS threshold is. Temperature has a direct effect on the SBS of fiber.
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Fig. 1 Experimental setup for SBS temperature characteristic measurement in fiber at low temperature
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Fig. 4 Structure of vacuum box. (a) Front cross-sectional view; (b) side cross-sectional view
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Fig. 6 Central wavelength at 293 K. (a) Pump light; (b) SBS
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Fig. 7 SBS threshold versus temperature
. BT BN B A B AR SR
A PR I o PR 0 A2 9 A B K S T A R
TR 5 2 U g 2 R ) 25 R, X g
A T REME 23 52 G £F U B AR A 1 5 e i 5 | RS A L YR A
AR A e ol DR E B RPAp Tl s S o R A I
R A LN ARRS A8 A SR B G &R B 8 A B
DR R B T B A fb i 26 . mT LU S 76 IR TRCIR S
T 2 A LUK B T 4G v 0 O i R 1 S AL i
O IR R B R T K AR — o TR B T BT
(113 K~293 K) BRI R . XF T 32 HAm 5 HL
SERL R O] UB B — > 038 06 7 8 K TR B AR —
MFE W HOE T — DR T X
RS — N ASHhEE T AE R U — 1~
WS 275 A SO A — A R e 6T RO RE
HET LI —F T B #E . THR 3 75 1 10 i
%2 1 BE SR AE AN [) T BE T A BT AR Ak T A2 4R
S ETLER P SRR (N

17.25F

17.20

17.151

16.90 L A . . . .
120 150 180 210 240 270 300
Temperature /K

8 A BLIH SRS 5 I O &

Fig. 8 Brillouin frequency shift versus temperature
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