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Under different laser irradiation energies and positions, the pressure value and onset time of laser plasma
=

shock waves are collected and extracted with test microphones, the propagation law of plasma shock waves in air is
analyzed, and the relation function between sound pressure value of shock waves and laser irradiation energy is
fitted. The results indicate that laser plasma shock waves propagate in the forms of spherical waves and the
relationship between their sound pressure values and laser irradiation energy is nonlinear and positive.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Schematic diagram of experimental setup for testing laser-induced film damage thresholds
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pressure and propagation distance of plasma pressure and propagation distance of plasma
shock waves in horizontal direction shock waves in vertical direction
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Fig. 5 Attenuation diagrams of Mach number of plasma shock waves in air under different laser irradiation energies

NS BT LA 2255 8 A el 0 A4 20 BE 2 O 40 B AS 3 em A0 B, L B BRESCHZ i 1, B S 80 7

HI T O 5 B RS 2 /N TAZ 75 808k B9 RS S OE 50 IR A S5 8 75 SR B AR /N T 1 om B, & 75
A AR I 0 RO DT 52 o) 38 8 R Y B 3 AR B A ek B Y R BE N T T B DA A% R
AN BE B IO B I SR . 43 A B O IR 5 3,5,10,15,25,40,60 cm Ak B AL S 2SR EE S HOL B R
A 80 m], R — X — 5 AT 5 R

POl & B e — A 5V BBk E S R R AR T U R AR . B BB Al R (S T I S

1203003-3



H = # ot

A i 2 22 Ta) f B (i) ) o 1 (5 ] DA e 8 AT 8 4K o D A i 7 B 4D T SR SR N B G S R R AR
1) R AR 0T 25 Sf A A 5 A o B B SR AL 7R AR T T] L SR BT R U AR B SR AR IR IR B 2.5 MHz, U &
ZERME 1 s,

1 AT T Dl R ELE 2 R B R TR S 4 R

Table 1 Attenuation test results of Mach number of plasma shock waves in air

Relative time /ms Propagation distance /cm Average velocity /(m * s ') Mach number /arb. unit

1.134 3

1.187 5 375.940 1.106
1.245 10 347.222 1.021
1.388 15 349.162 1.027
1.537 25 335.121 0.986
1.840 40 330.251 0.971
2.286 60 336.323 0.989
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Table 2 Sound pressure values under different laser irradiation energies

Laser irradiation energy /m] 0 14.088 18.525 24.481 28.359 34.518 38.496
Sound pressure /Pa 0 7.400 10.130 34.728 30.480 61.888 83.960
Laser irradiation energy /m] 44,400 48.526 53.845 59.410 61.941 67.130 68.572
Sound pressure /Pa 141.517 141.032 218.768 241.204 315.890 345.086 340.573
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Fig. 6 Fitting curve of laser irradiation energy versus sound pressure
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