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Abstract The effect of the chaotic laser power and the single mode fiber length on the linewidth of Brillouin
backscattering Stokes light is analyzed. It is found that along with the growing of input chaotic laser power, the
Stokes linewidth decreases gradually and then nearly remains unchanged when the input chaotic laser power reaches
a certain value. The effect of the input power and fiber length on the backscattering light power is analyzed. It is
found that under the same input chaotic laser power, the backscattering light power grows rapidly with the increase
of the fiber length and then tends to be saturated when the fiber length is beyond approximately 15.41 km. The
influence factors of the chaotic stimulated Brillouin backscattering light threshold are also studied. The experimental
results show that the chaotic stimulated Brillouin backscattering light has a high threshold, which is approximately
19 dB higher than that of the conventional continuous-wave laser.
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DFB-LD: distributed-feedback laser diode;
OC: optical circulator; PC: polarization controller;
VA: variable attenuator; ISO: isolator; PS: polarization scrambler;
EDFA: erbium-doped optical fiber amplifier;
SMEF: single mode fiber; PD: photoelectric detector; OSA: optical spectrum analyzer;
ESA: electrical spectrum analyzer; OSC: oscilloscope
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Fig.1 Experimental setup of chaotic Brillouin backscattering light system

0406004-2



I - R !
PCD-104), i ABEOGLF (SMF,G.655) MR MG R K /N i B DG UK 4 (EDFA, KEOPSYS CEFA-C-PB-
HP-33) 8 il o 6 £F Hr 565 23R VG e 80T >Fe W s 27 A sty 5 10 FE 1 BE R 58 0 5 MIHz 43 3R 1996355 20 A1 {3 (0SA,
APEX AP2041B) ] 3 I 12 A1 43 A1 8 3 6 A A 5L 9K 805 06 19 063 - 26.5 GHz 37 98 19 45 3% [ (ESA, Agilent
N9O10A)F1 36 GHz 45 95 .80 GS/s R FE R Y71 I #$(0SC, LeCroyLabMaster 10Zi)43 1 FH 3k 43 # Y 1l O 114 B 3 3%
ST

3 SLEmEi R

S5 DFB-LD 4 i 4% 1 76 33 mA (1.5 A% B E L ), 0 %K 1550 nm , O 2 558 J2 29 - 10 dB.,
FEMAR A T L IR TG4 H DI 38 0.79 dBmo TR AR Q0 & 2 Fr 7R o 3k 3 T AT O R R RO PR 45
il #8% , FT A5 SR T B R [R) A5 S R O A R T P TR A o K PR AN R R 5 R VR G Y
Tk 5 AN, eI TE A X A A B TE I B RRIRIEZS o [ 2(al) . (a2)h 5 MHz = 43 B RO R {0 A5 59 e 3%, ml
TR G -3 dB 256 43504 1.7 GHz 1 3.2 GHz, 1% 45 5 AR 48 3R AF 22 3500 A5 1 o 1% 1 -3 dB 48 9 — 2.
TRIEEHI-10 dB R T8 43 % 3.9 GHz Fl 14.38 GHz,-20 dB£& 55 43 4 15.9 GHz M126.77 GHz, & 2(b1).(b2)
ARG AR, JL T B W T 0~18 GHz BY AR [, Hoaly 9643901 24 3.9 GHz M1 7.5 GHzo 18] 2(c1) \(c2) M IR I

. -60
30 (al) (b1) —nﬁise floor 0.0006+ (¢1)
—chaos
g 40 g 0 = 0.0004
g =5 £
= -50 T 80 = 0.0002
5 5 B
: : S 0
£ -60 £ -9 <
-0.0002
=70 -100f i i i 0.0004 ) .
1554.0 1554.1 1554.2 1554.3 0 5 10 15 20 T 0.0004 0 0.0004
Wavelength /nm Wavelength /nm A[N] /mV
0.0008
40 (a2) —noise floor
’ - . =70 —chaos - 0.0006
2 50 % § 0.0004
g g -80 2 0.0002
£ -60 & < 0
_70 -90f -0.0002
1553.9 1554.0 1554.1 1554.2 0 5 10 156 20 -0.0002 0.0002 0.0006

Wavelength /nm Wavelength /nm A[N] /mV

B2 RMDERRE . (al) 1.7 GHz R FE OGS (b1) 1.7 GH2 &K FERYIIE: (c1) 1.7 GHz L TEMIAAIA: (a2) 3.2 GH2ZL TE D615
(b2) 3.2 GHz ZR 52 MM (c2) 3.2 GHz 2k 52 ¥ AH ]
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Fig.3 Original chaotic spectrum and EDFA amplified chaotic laser spectra
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