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Suppression of Rayleigh Scattering Induced Coherent Noise in
Abstract

Remotely Interrogated Fiber-Optic Hydrophones
Cao Chunyan Hu Zhengliang Xiong Shuidong Hu Yongming

(College of Optoelectric Science and Engineering . National University of Defense Technology ,
Changsha » Hu'nan 410073, China)

generation carried (PGC) technique can suppress these coherent noises besides its general function of overcoming bias
is almost eliminated.
Key words

Rayleigh scattering induces serious coherent noise in remotely interrogated fiber-optic interferometric
induced signal fading. In an experimental setup with 25 km input and output fibers, a maximal 20 dB decrease of

hydrophones especially when high coherence laser sources are used. The impacts of Rayleigh backscatter (RB) and
double Rayleigh scattering (DRS) on hydrophone systems are analyzed and optical isolators are used to eliminate noise

due to RB. Then the phase noise due to DRS and its characteristics are investigated, and it is inferred that phase
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phase noise is achieved by the use of isolators. A further decrease of maximal 10 dB is achieved by PGC technique.
OCIS codes 060.2370; 290.5870; 280.4788; 060.5060

Thus when RB and DRS are suppressed simultaneously, Rayleigh scattering induced coherent noise in a 50 km system
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Fig. 3 Diagram of possible RB and DRS components in a two-fiber interrogated Michelson hydrophone system

JCEF BT A% i o I 7 AR BRI R MOBUER HUR
Rorse s N B i #E AR EDEEF 191555 Tour ™ A2 B
RO Resour MUAUE BUST Rorsour o 32X 6 Fig 7] B
Jerb . 5 LA HJ7 19 A0 A Rogse M1 Rie s 45 Tour
T —E N Rorsour o 73 40 K1) A% 55 9 Riwour B
B AR 3R 18] A KW i » 22 3 1 95 0 S 1 B S Je 3ot
WIRA Tovr o X LEHUN S 515 506K L

TWIIAM TS, 55 Reee F1 Rorse 12 1A G
A A2 56 HE P R RAR S 7 A R

SRy I I it R RIS 095 0 L 7E R GE P 3 AN B4y
SIAGIE B #%, WE 4 Fros. Hf VOA Al i
R A PZT O WL B %, FRM 3 $7 55 g
Mo

/Ee input fiber hydrophone
( ( ) A
laser A = pzr _ FRM |
T VoA IS0, T IS0,

o, DRSIN B +( )

output fiber
demodulation [ detector I
RDRSOUT

Pl 4 SBETF K W i A 0L 1) £ il A% T HP AR T B ) SR B9 4 )

Fig. 4 Setup for suppression coherent noises due to RB and DRS in a two-fiber interrogated

Michelson hydrophone system
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