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Experimental study on communication using
laser-generated sound

WANG Xiao-yu, WANG Jiang-an,ZONG Si-guang,LIU Tao
(Department of Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: An experimental system for measuring the laser-generated sound is set up. Using Nd: YAG lasers to produce
the laser-generated sound,a hydrophone is used to measure it. We analyze the characteristics of a single laser-genera-
ted sound,research the transmission characteristics of the laser-generated sound and use it to communicate in experi-
ments. The conclusions are as follows ; Firstly, it is available to use the laser-generated sound to communicate ; Second-
ly,as the transmission distance increases, the attenuation speed of the laser-generated sound slows down,energy atten-

uation gets quicker in high frequency and slower in low frequency. The results of research are helpful to the develop-

ment of laser-generated sound in the field of underwater communication.

Key words : laser-generated sound ;optical breakdown ; acoustic signal ; experiment investigation

1 351 &

FEGE Xt F AR 8 15 77 303 2 AR,
BRGEAR , AL B SR OG5 o Al 2 e 3 R
%, FrRIT I B R BRI R , AR 5 o i 20t
{5 BN BAT B e K 2 B4 HU T X A s 5
Jr AR TAAR BN, R TP 25 DR
O, UGS R I HLART KB i i DX,
R B ALK

1 AL AN B R R R TRk, R AKX
SR O RE R B Tk B B A K B o 5 BRI, 22
SURAKA R 2 e 5 S R 5 B Tk

NG sk Eh R R S IR . ek g S RS
TS WK A 1 P A s 35 O LR A
WGERRROLR o n] LU BRI O C S 1 a5
IS S R B HARZ IS AR o 725 P i)
KRS ROLE S, & #ot SRR, Bothe
R AEK PR B RE, KN BSR4

EEWH: EFK“863" I K (No. 2009AAJ139) ; Fi fff 3£ 4 ( No.
51400010105JB1101 ) %),

EE® N EBeF (1987 - ), 5, Bl L5 A, FENFHOLHS
J7E IAFSE o E-mail ; xiaoyu198725@ sina. com

s HHA.2011-03-02 ;81T HHA:2011-03-28



Bt 5 40 4h No.8 2011

ERETAE WL R SNl {5 A IR LRI 857

W, TS B 28 Hh 22K R Rl A5 i A X Al f5
T2, 2 Hp A IO, K b R 75 D, OGRS
SHER SRR b BA BAF L it Re , P& 455
BARMHIE . RABOCHBEANE PTG
[i] )5 R AL 388 P R AIET HAR iR A2, TEASR B3 A |
VRN ek B BRI R TR

K [E2:# Blackmon 55 A X WO A5 5 b FH T
KT AET R VIR ARIBEIE, SO 55 177 4E
PLBE, OGS W 3805 R T A R i =X, 23 o)
FHBOCKIN A5 5 55 04T 1 BB M ST 5E, I I
BT MR,

AR SCGE G AT, B T AN EOLEE S
RHE , ISR B 1 OGRS AR R , TR
TR ST TP RSO gnfidim 5 e . At
FELE A AT LUHEHEBO6 A R A5 S0 b 1 & Jg
2 EERIT

WFSEBOG R AE Il A5 75 IR R S R 1
BT, SEBG 2R FHE Q Nd: YAG BG4 bikonhigot
(A =1.06 pm, kP95 8 ns) o WL AR
Bem g, & ME B 0, Fm i B8 SO AT
o, fa G IH 4 22 AR BRI ™ B R AR TR R AR AN
KA g, Xt 5 R A OGS Sl TS
e 1) PE R A WT g AT H UL o 7K T 45 ) 26 M 3R 5
R 2 ~600 kHz, REFFEH Ny -216 dB(ZH{H A
1 V/uPa) , FIH Agilent7104A IR % %5 5 7 K U7
AR Y BOE  E T, R R B R AF B B
SN/

Mirror

Signal analyzing

gkl

Optical
focusing
system

AN

>
Air
—
\! Bubble | Teter
|

Laser-generated ®

sound Hydrophone

B SotEEmAGE

Fig. 1 diagram of laser-generated sound experiment system
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Fig.2 single laser acoustic signal
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Fig.3  cavity expansion radiation acoustic signal of laser plasma
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Fig.4 the 1 st close radiation acoustic signal of laser cavitation
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