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Time division multiplexing array of fiber laser hydrophone using optical switch
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Abstract: In order to reduce the cost and the size of a sensing system, a 4-element fiber laser hydrophone time division
multiplexing array was established by using high-speed optical switches based on the characteristics of fiber laser sensing
elements. The selective pulse width and the loss of the time division multiplexing array were analyzed after theoretical analysis
and experimental verification. Because of time delay of the interferometer and switch speed of the optical switches, sampling

frequency was limited. The acoustic detecting experiments show that the multiplexing signal can be acquired and demutiplexed

correctly. The crosstalk between adjacent channels of the 4-element fiber laser hydrophone array is —17dB.

Key words: sensor technique; hydrophone array; time division multiplexing; optical switch; fiber laser

][l

51

TEIK N 75 A TR, 2% b BT S5 A B8k J AL LA
TEAARIOUK A 5 B, Herp o er KWy 25 DL s R U b+
P I T S5 R T A P AP R I 4B A BT PR )
JEI AR, —FR UG LT O R A K R AL A T
H LR O W i R G T /K W s S i — S I 5 4
A, BT RVEAG BRI Y 627 SO IR s — e 1)
JCEF MM Dy A e T il B, TR, 76— 28 3Tk
o X — A AR WA Z A TR B GETEH K T 4%
A3 A A i (distributed feedback , DFB) Y621 380G 45 7Y
S O G EAT R OG 1 D 2385 B A R AP A AH T B2, 25
G HANERFIAGE AT P 53 5 T R 2RO K W
oy TA A R U o ARV (s R A K T R S

BAETH : = = = KRR EYIHE

YEZ RN 7 Al (1980-) , 3B g0, B0 = B2 M\ S5 R 241 1%
EEEAR TS

E-mail ; tanktomb@ 163. com

Wik H #A:2015-07-23 ; e i H 4:2015-10-13

TE7K T P H PRI 5T B AT T Il 14 o T i o

1994 45, 3¢ [ ZEMT 5T 9250 % KERSEY S5 A K3
VIR IEAE AL ST, i FDGEF T AR IO
KIZELL, 3R 581 A2 43 B33k 8 x 107" (£ 10kHz
) o AT A 4 R i, AR LR Ok AR
EOPIAREE S SUSECE (i VN b Al e A B T ER A
5% J5) ( Defence Evaluation and Research Agency, DE-
RA) . ¥ K F) I Bij 45 B $% J&) ( Defense Sciences and
Technology Organization, DSTO) \J%[E QinetiQ /7] \ Z&
FI3r (Thales ) 23w | i 4By 55 B 58 4L S5 ML 56 J5 X506
LFWORKWT B IEAT TIRAMFFE 5 2005 4F, QinetiQ
AFENHAT T 250m 4451 /\HTT DFB SJBLFE0tK
Wr e ALk FE 3 it | S2 30 2006 4F, DSTO 48 T
980nm StAfIZ 1Y 16 JUH) DFB JGLF BOLAL AR 2P B
%", 2008 4F, DSTO Fl Thales /3 & 43 VEAE Jervis
T AT T AR DT 1. Sk KOOGS 1Y R A i
JCEFHOK T a8 S RS . N AR RGO
TR A UL IS T — B SE ARO

H T REAR AR G A B AR S S5 FH ) 7K W



$40 % A4

BN SETF e YL B K T St 43 P 97 537

B, RIS CEFHOE K Wr A5 B 571 7 5% F 22 3 S A 7
FORTEH . Hh T4z D) 3 B FE 1 R, AR Bl 4T
i, WOy 2 IR MR H i 2 nT 9B 16 JT, P
RIBHEME AR FXOCL B0 % BRIt R
P, ASCR EESE T 5 T R BDEE 0L K VT &
I3 S B

1 SEAFFSAKITRE 5 & AT

HEEFHOK TS B 4 E T ZWE 1 iR, B F
DFB Y47 oG %8 5 B — i I ] By 43z 1 A e fa
W, AT 43 2 5 S ek S dhiaz JE IR X DFB JL£Fii
FegRE R IR 2P, 980nm #1328 L 4 B 45 )5 th
1 x N e #4245 6 % 980nm/1550nm Y45 3 4> &
FH#R X N EOCEF 0 Gk W 245 B 5 HEA T 402, [ 50 it
WOGZE 1550nm [ 2545 J5 38 1 o 56 S 30453 36 1) 43
AR, YT S B HE i ) Bk o B 20 LT 3 3 Hl A 2
P F-A Michelson TS i AMG 5 TH R, A
RGEXEK AT I R = A R AL
B SR EUCTT I8 1 G LT Ot K W g8 Y6 bk b 15 5
WEWKFEES .

fiber laser
980nm/1550nm  hydrophone

coupler )
980nm |, I
isolator .qunle lx!le_
pump fit—
11—
[¥]¥]l¥] {§]1550nm isolator
driver optical
switch
[ e
!
{Farady
et demodulation|
: ! system
L - interferometer _
Fig.1 Time division multiplexing array of fiber laser hydrophone using

high-speed optical switches
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Fig.3 Pulse laser interference signal output from the photodetector
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Fig.5 Waveform of the interrogated acoustic signals detected by the 4-ele-

ment fiber laser hydrophone array(6ms,5kHz)
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Fig. 6  Power density of the interrogated acoustic signals detected by the fi-

ber laser hydrophone array
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