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Stimulated Brillouin Scattering Based Detection of No-Reflection
Object in Water
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Hangzhow . Zhejiang 310027, China)

Abstract An method for detection of underwater no-reflection object is introduced. It makes full use of the phase-
conjugating characteristics of stimulated Brillouin scattering and the optical isolator’s finite aperture, which enhances
the signal to noise ratio highly. After passing through the Fabry-Perot etalon, the light reflected by water surface and
scattered by water will form different interference rings’ clusters as a result of their different wavelengths. By
observing the change of the interference pattern, whether there is a no-reflection object or not in water can be
determined. Using photodiode to receive and digital oscillograph to display the signals, the interval between them can
be gotten. The depth of the underwater no-reflection object can be calculated. Photodiodes are placed at appropriate
position to ensure more higher SNR can be obtained. In experiments, a underwater no-reflection object located at the
depth arange of 1—10 m is detected and the results obtained agree well with real condition.
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Fig. 1 Experimental setup
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Fig. 2 Interference pattern formed by light that are

reflected by water surface and scattered by water
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Fig. 4 Interference pattern formed by the light that

are reflected by water surface
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HUEY RERAZ PR IGEREN 2 REHR
Z 1) B P I 38O A A K R A TR TR B A 2 3R
— 7 T AT 3 5 UL b o L T A BT BOL 2 R T
ENERZ3EA R IVA SR A IB R ERER P A IR R 32Y £/
B KR A WA . X FIOEIE 7 ik BARANRE
i WA B R B AR R DR B AT LU SO E R
VRFRATTHT XS B 4 5 Ik nfr 2 75 2 o A R IO 3 1 )
Jek . 3 —J5 T . AT LA i A s g B OWL A
TE SBS Stk i 1 2k Z 115 1 08 4> 23 B8 IR B K 3%
THT 22 18] B4 Jok v ek 18] 22 o 58 T LASR I 31 K R W R A7 1

H5EL R E e RE .

SLH B TR ARAL T KT 1~10 m.7E1 m
KGRI R 250 m] RBOCRER LS T H R &
WL IO RER 5 250 m] . Al R 10~20 m 7K
TRAL 1 32 A 5L IR O O B9 45 5+ AT AT AR 0 3]

S K T 0 3
LI 2 N

ASSCHR 9 T i ol TR A A XK ey SBS S
F RN T A 2 AR P X 7K TR R L Y S S O I
DRI 0k B fek g AR 2 BT 1) 5 AN AR R ) T DL i 2
b e B 1) LB D8 - B LY T A SO it A AT
RETE /K H )7 A2 SBS, 3 A . Bl & % SO AE O £k
3R AT LAE b 4500 SBS A7 7E 5 15 >k #8002 2 14 1
fAES .

oI R MR 2 R ARG i AT
B AR, 7 AR RO AR K P S R %
/N AT LU= AR SBS, o5 —J5 i il AR A 2 R mAEK T
A TR J3E o A5 AN 5 LG 1 4 40 2R 4 » 8 T DA 2 1 A
[ T4 JEE o DT X AN [ 8 38 9 0 A A 00 . [ I
X A2 T AR G L A5 23 R Al )™ A 1) A2 S
S A AU X T2 T LR R B % A BLIR R
S A HSR I S S . 9F o T SBS iR A7 3L 5
FiPE BGPTSR IR IR a2 B A0
FEAF IR AE 5 B (MR EL RO

A TR T M AR B WO S A RS
(A5 3R [l (4 5 HUA 32 3R (9 06 T DL a5 g i
T A4 A G A2 2 T 8 5 i B D' A o AR 2 A A
AN R TR SR P A B 13
JI 7S B AR 5 AT LAt 52 30O O 1R ko 5 56
REFEMEF 30 .

5 4 ®

SE 3 I Fh K PG A K R 1 SBS 1 IR
T O 6 15 L R /K P B0 T I S L R 0 10 7 0 9
BT GO KT HRI RIS T 4 P 2 1 SO
TR K T FB ™ 0 T S5 56 T B 1 BB W £k
ST h L X BE B K T 1~ 10 m Ak h iy o
AT T FRI 308 3o 00 I S 9 0 9 1% 1 o o 432 i
S0 {2 T T B I 3504 I B K
T U A AE 5 75 L I3 R e 2% E SR 9
A 6 A A T 0 8 95 435 5 22 1) g 1] G 30 i
AW R AE K T LR R BE S



oo e 36 &

& X X #
T. H. Maiman. Optical and mcrowave-optical experiments in
ruby [J]. Phys. Rev. Lett. , 1960, 4; 564~566

2 Joyanto Mukerjee. Remote sensing of ocean waters with Raman

—_

and Brillouin scatteirng [ R]. Maritime Operations Division,

Aeronautical and Maritime Research Laboratory, 2001

w

D. A. Leonard, B. Caputo, F. E. Hoge. Remote sensing of

subsurface water temperature by Raman scattering [J]. Appl.

Opt. . 1979, 18(11): 1732~1745

4 J. L. Guagliardo, H. L. Dufilho. Range resolved Brillouin
scattering using a pulsed laser [J]. Rev. Sci. Instyum., 1980,
51: 79~81

5 J. G. Hirschberg J. D. Byrne, A. W. Wouters et al.. Speed of
sound and temperature in the ocean by Brillouin scattering [ J].
Appl. Opt. . 1984, 23, 2624~2628

6 J. G. Hirschberg, J. D. Byrne. Rapid underwater ocean

measurements using Brillouin scattering [C]. SPIE, 1984, 489.

270~276

D. A. Leonard, H. E. Sweeney. Remote sensing of ocean

-

physical properties: A comparison of raman and Beillouin
techniques [C]. SPIE, 1988, 925; 407~414

8 D. A. Leonard, H. E. Sweeney. A comparison of stimulated and
spontaneous laser radar methods for the remote sensing of ocean
physical properties [C]. SPIE, 1990, 1302; 568~582

9 G. D. Hickman, J. M. Harding, M. Carnes et al.. Aircraft

laser sensing of sound velocity in water: Brillouin scattering [J].

Remote Sens. Environ. , 1991, 36: 165~178

10 Liu Dahe, Jefferey W. Katz. Edge technique for the
measurements of Brillouin scattering in water [ J]. Chinese J.
Lasers, 1999, A26(4). 307~311
XIKRA, Jelferey W. Katz, 7Kt A7 B #9202 280 Jr
[J]. FE#k, 1999, A26(4) ; 307~311

11 W. Gong, R. Dai, Z. Sun et al.. Detecting submerged objects
by Brillouin scattering [J]. Appl. Phys. B, 2004, 79: 635~639

12 J. Shi, G. Li, W. Gong et al.. A lidar system based on
stimulated Brillouin scattering [J]. Appl. Phys. B, 2006, 86:
177~179

13 Lii Yuelan. Submarine objects detection based on stimulated
Brillouin scattering [J]. Chinese J. Lasers, 2006, 33(S1); 339
~341
BA 2 T2 BN oK TR [T @k,
2006, 33(sl): 339~341

14 J. Shi, M. Ouyang, W. Gong et al.. A Brillouin lidar system
using F-P etalon and ICCD for remote sensing of the ocean [J].
Appl. Phys. B, 2008, 90; 569~571

15 Yuelan lii, Lihua Wu, Xueqing Chong. Nonlinear optical
properties of stimulated Brillouin scattering process in submerged
object detection [J]. Chin. Opt. Lett. , 2008, 6(2): 137~140

16 Chen Jun. Optical Phase Conjugation and Application [ M].
Beijing: Science Press, 1999
Mr ZE. kg iamde & s A (M. dbat: BhaE i R . 1999



