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Abstract In Brillouin optical time domain reflectometer (BOTDR) system., the Brillouin scattering signal is so weak
that the sensing distance is usually limited and thus the signal to noise ratio and measurerent precision are influenced
in system. Therefore, the forward and backward Raman amplification of Brillouin scattering signal in BOTDR system
is studied. The experimental results show that the stimulated Brillouin scattering (SBS) threshold by the backward
pump Raman amplification is higher than that by the forward pump Raman amplification. When the pump power is
700 mW, the gain of the forward pump is about 13. 78 dB, then the amplified gain will decrease because of the
occurence of the second order Brillouin scattering spectral line. When the pump power is 1000 mW, the gain of the
backward pump is about 16. 33 dB, and it still has the growth trend subsequently, which is beneficial to the
continuous amplification of the Brillouin backscattering signal.
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(b) backward amplification

2 TR 1 S B 5 4 S B DA LA 3 4 A
FL K S 1549, 60 nm, £k 56N 3. 9 kHz, iy i 1)
KON 20 mW 43 A 2R S R Ok 48 (DFB-
LD) ;s i 4 ¥ il 2% (PC)H; 96 bk w38 i 285 Bk o
EDFA; = iy 1 6 3 JE 4% (CIR); o b 3 K R
1455 nm, i 15 P20 H 2y 0~ 1000 mW [ 47 & il
16U 5 1455/1550 3% 43 B H 4% (WDM); 30 km
SMF; AQ6317B i 4 BT (OSA) ,

JEUR i 226 & adk PC g E A Bk b A il
i o I iR 25 R % S IR i B E Ry 100 ns, E1 5
BN 1500 Hz ik f . EDFA HE56 ik v b S EL
WYOR R B Z 8. KRG L kehE o CIR
HEAF] 30 km SMF Hr . FE i ] HOK H L 572 il iz i
i WDM 2 A BRI 4% 2 i 05 SMF 2 i), OSA
FH R L5 6 5 A i (9 48 U D' A 5 LA B A BL YR 5 1) 1
SHE S FEJG K, $ 2 iz i ik WDM #: A
JGEF R v » OSA FI R WG A HL UK 1] U5 5

4 IR RN
11 HENSIRERSERTEEROLR
HRAREL 1R BT B R R 8 T T T K

FES R R PR 30 km K 9 3 3 B AR
LMW 58 X 4 hr = ihiE D) R 430 S 100, 300,
600.1000 mW B, B] D)5 5] 52 B i £5 (0 7 5 38 25 5
S5 FLAE R T L 25 R A& 3 FR

25

—(a) P=100 mW
(b) P=300 mW
20f -(c) P=600 mW -
——(d) P=1000 mW T
+ (&) P=100 mW et
(f) P=300 mW et
() P=600 mW i e
1ol * (B P=1000 mW g " .

Raman gain /dB
[
=

5 10 15 20 25 30
Distance /km
Bl 3 e as SHE R KR . (0~ (D 5L
(e)~(h) FLIRZsR
Fig. 3 Relationship between Raman gain and pump
power. (a)-(d) Simulation results; (e)-Ch)

experiment results

HJ&] 3 S 25 5 al L . B A il 2 A< 3 4
SRR WAEIG K, Az 2Ny 1000 mWOBEF K E N

1205007-3



H |

# ot

30 ke B, S B 0 45 19 437 2 4 45 30 D) O 18. 95 dBs 1
7 FLAF 2 A B 52 38 43 30 0 20. 19 dB, SEER 45 SR 1
HRE FIUPIEL I /) B D — 7 Tl 2 B fhy TS PR st B
HE il G I R R 5 — O T 2R TS
R A Z A ARG .

(@)
-10 f
g [
%-20 .
= |
£-30 |
& AR
—40L iyt ekt
1549.4 1549.6 1549.8
Wavelength /nm
|
g Of |
& l
B ‘
et "\ |
e Y
30} W mw;cw\“‘(w"‘ J”jl"/"" Mgt
1549.4 1549.6 1549.8
Wavelength /nm

4.2 HiEHIZHE S A/ SBS

158 %t EDFA UK G iF A IE &5 09 2800
)P A 2. 83 dBm, SR J5 AR B & i Uy Ll
T TSI A5 S 27 2K 3 78 AN [ il 32 ) 280 R IR
W6 g R g 4 s,

ol ® 1
= -10 f[ ‘1‘
£-20 ‘
§ -30 / 4
£ L.\\u
_40 e e -~
50 : - -
1549.4 1549.6  1549.8
Wavelength /nm
(D
10}
K ‘
< ‘
g -10 ‘ HN‘ \ ‘~
o |
= )
_30‘ Wm\,m,wM\“M i Mu"f” &UUW ! ’J"Vﬂr"“
1549.4 1549.6  1549.8
Wavelength /nm

B4 R TR OB RIS E . () P=0; (b) P=433.9 mW; (¢) P=597.3 mW; (d) P=706.2 mW
Fig. 4 Detected light spectra at the fiber terminal in position under different pump powers.
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