Fa0E F11H

hoE W ot

2013 4¢ 11 A CHINESE JOURNAL OF LASERS

P I 5 B P TBONE SE sl e 5 1) i R s {1
ARE B OB OARE BEE AKR KEL

(KRBT K2R, HFMH KEF 130022)

WE LTS 1064 nm F 355 nm O Ik w7 I 4 Ja S8 AR i 0O SRR 22 5 (LSDW) s MR B (6 BEAT T AF 5%
IR ST T BO6 S B AR D R R S ol B R K R G R LR T 1064 nm R 355 nm i 15 48 AR HE 1) 92 5
WO, SCO0 45 532 W0 45 B 71 7 B A7 AE B 0] Sy 22 A0 R 0 LW (B 3 1 AR B a3 . S2 06 & IO AR A AR A
A ) A5 B AR 7S A S R SR T S ) AN T B (PR R UON T S2 R R n ) 3 RE h A5 AR S e
SR RE L B R BR S AT AL 1064 nm Rl 355 nm SOG4 Y LSDW Ay i R B L 43 90 2 (3. 95~13.05) X
10° W/em® #1(3. 14~10. 07) X10° W/em® . 2387 TG I A B 34T LSDW 25 4% B3 {6 119 5% 1) .

FEIA WO BOR OB R T O SRR R I R B U B

hESES 0536 M EEARIRES A doi: 10.3788/CJL201340.1103006

Determination of the Ignition Threshold of Laser Supported
Detonation Wave of Aluminum Using Acoustic Method
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Hao Zuogiang Sun Changkai

Abstract The ignition threshold of laser supported detonation wave (LSDW) of aluminum generated by 1064 nm
and 355 nm laser pulses is studied using acoustic method. The relation between the pressure of laser-induced plasma
acoustic wave and the expansion velocity of shock wave is analyzed theoretically. Then the experimental research of
aluminum target irradiated by the laser with the wavelength of 1064 nm and 355 nm is developed. The experimental
results show that the lifetime of plasma acoustic wave is on the millisecond order, and the peak intensity of plasma
acoustic wave decays exponentially. It is found in the experiment that the signal amplitude of plasma acoustic wave
generated by the laser irradiation on aluminum target increases with laser power density increasing. However, the
peak intensity of plasma acoustic wave appears jump stage twice while laser power density increases. From this it can
be determined that the ignition threshold range of LSDW is (3.95~13.05) X 10®* W/cm? for 1064 nm and (3.14~
10.07) X 10% W/cm® for 355 nm laser pulse. Furthermore, the wavelength effect on the ignition threshold of LSDW
is analyzed.
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Fig. 2 Acoustic wave signal of laser-induced plasma with different laser energies at laser wavelength of 1064 nm
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of acoustic wave signal at laser wavelength of 1064 nm
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