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Resarch of Lasr Acoustic Effect n L iquid
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Abstract: To get the characteristics and gpplicationsof laser acoustic effect in liquid, the shgpe of thewave front and
wavefom were analyzed theoretically, and laser acoustic effect induced by pulsed QO, laser was acquired experimen-
tally  The reaults shaved that acoustic wave front was decided by the shape of the medium aborbed the laser energy
; thewavefom of the laser acoustics changed with the exciting mechanisn; frequency gectrum of acoustic wave in-
duced by QO, laser inwater showved that acoustic energy distributed under 100kHzmainly, and lighting and micro-ex-
ploding were observed when optics breakdowvn ook place In conclusion, excitingmechanisnsof sound and thresholds
of liquid could be judged fran the experimental phenamenon; ecified laser acoustic signal could be gotten by con-
trolling the exciting process and condition

Key words photacoustic effect; exciting mechanisn; wavefom of laser acoustics frequency gpectrum of laser a-
coustics optics breakdown

[4]

[5] [6].

(1973-), , ,
E-mail: c_gn@163 can

[1] [2] [3] . . .
: 2006-03-14; : 2006-04-24



36

624
1500m /s,
m2 ] (
1 2km ' TEA - , )
mZ ] ]
10W /an’
!r]
10 30%'"',
21 4 x10W /an’, ,
) 7
22
n O = / ,
), 107 ¥ ,
( ) ,
, , 1
’ *E , (@ g O ©
% Y JRE RN, a K %
time/ ps time/ ps time/ ps
D 1oz () M3 (o) MAULIE (o) Kfk
0 10° 10°%) .

(a) themoelastic (b) ooexist of themoelastic and vaporization
) (c) vaporization

Fig 1 wavefomsof laser acoustic pulse



Na 8 2006 625
: 50J) , 10w B

, - 500L R +
, 79an, 1 25m 715

23
( )
A a ,
( ) o’
y mz 0\ =10 6] m) o=
870am ', 10 *am,
r y 1
e
™ot
a 1
L a 1
[10]
TEMy ;
[11]
, Snell
( )
[12]
3
31
Tosor _ref lector
<
Y
-------- oscilloscope
2
Fig 2 <etup of experiment
2 ’
TEA - 50 0,

31kHz

- 185 (ref 1V p Pa) ,
2 200kHz
TDHA30

32
3 TEA - CO,

\

pressure/a.u
L=
L

-4 . -
480 500 620
time/ ps

3
Fig 3 laser acoustic waveform induced themoelastically
4 TEA - QO,
, 100kHz
62kHz

100kHz

pressure/a.u
.

0 5'0 1(.)0 150 200
frequency/kHz
4 TEA-CO,

Fig 4 frequency gpectrum of TEA-CO, laser acoustics in water



626

36

33

To,
€, =0:G0)(T-To), p, =1 0 x10’kg/m’
,C, =4 181/ (g K) ,

1

a= 870an’ 10 @m OO,
. T, =293K, T =373K, €, =0 38)/an’
[13]
[14] C02
10°W /an’™

4
[1] ,

[J] ,2000,9(3): 228 - 231

[2] M W Sigrist, A Bohren, | G Calas, et al Laser Sectro-
sopic Sensing of Air Pollutants[A ]. In 13th Smposium

(6]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

and School on High-Reolution Molecular Spectrosoopy
[C] Leonid N. Sinitsa, Editor, Proceedings of SPIE,
2000, 4063: 17 - 25

S S Freebom, J Hannigan, F Greig, et al A pulsed photo-
acoustic instrument for the detection of crude oil concen-
trations in produced water[ J]. Reviev of scientific instru-
ments, 1998, 69 (11) : 3948 - 3952

Konrad L ukaszev ki Themophysical properties of liquids
exanined with photoacoustic method [ A ]. Proceedings of
SPIE, 2003, 5229: 344 - 347.

Valle Christine, Littles Jr, Jermol W. lav localization u-
sing the reassigned gectrogran on laser-generated and
detected L anb modes|[ J]. U Itrasnics, 2002, 39 (8) : 535
- 542

M cKnight, SW, DMarzio, et al Laser-induced acoustic
generation for buried object detection[ A ]. Proceedings of
SPIE 2000, 4038 (pt 1 - 2): 734 - 739

Egerev, SV. In search of a noncontact undewater acoustic
source[ J]. Acoustical Physics, 2003,49 (1) : 51 - 61
Egerev, SV, Lyanshev, et al Optoacoustic urces in the
oceanographic experiment[ J]. Soviet PhysicsA coustics,
1990, 36(5) : 452 - 456

Teslenko,V S Shock-acoustic breakdown in a liquid The
kinetics of stimulated acoustic scattering in the focusing of
shock waves[ J]. Technical PhysicsL etters, 1994, 20(3) :
199 - 201

Sigrist, M W, Kneubuhl, et al Laser-generated stress
waves in liquids Source[ J]. Joumal of the A coustical So-
ciety of America, 1978, 64 (6) : 1652 - 1663

Sigrist,M W. Laser generation of acoustic waves in liquids
and gases[ J]. Joumal of Applied Physics, 1986, 60 (7) :
83- 121

Lai,H M Young, K Theory of the pulsed optoacoustic
technique[ J]. Joumal of the A coustical Society of Ameri-
ca, 1982, 72 (6) : 2000 - 2007.

Noack, Vogel, A. L aser-induced plagna fomation in war
ter at nanosecond  fentsecond time scales calculation
of thresholds aboiption coefficients, and energy density
[J]. IEEE Joumal of Quantum Electronics, 1999, 35 (8) :
1156 - 1167

Nahen, K Vogel, A. Plagna formation inwater by picosec-
ond and nanosecond Nd YAG laser pulses Il Trangnis
sion, scattering, and reflection[ J]. IEEE Joumal of Select-
ed Topics in Quantum Electronics, 1996, 2 (4) : 861 -
871



