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Influence of Defocusing Distance on Mechanical Effect of
Plasma Shock Wave Induced by Laser

ZHANG Yu-zhu, WANG Guang-an, ZHU ]Jin-rong,

SHEN Zhong-hua, NI Xiao-wu, LU Jian
(Department of Applied Physics, Nanjing Univeristy of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract Influence of incoming laser beam and environmental factor on mechanical effect of plasma shock wave was
studied. The experiment was performed by focusing output pulses of the Nd: YAG laser at 1.06 um wavelength
with 10 ns pulse width and 320 m] pulse energy on aluminum targets mounted on a ballistic pendulum. The impulse
coupling coefficients C,, was determined as a function of target defocusing distance Z at 1. 01 X10° Pa. The impulse
coupling coefficient increases slowly with the increasing of defocusing distance, and gets maximum quantity at
defocusing distance about —12 mm. And then impulse coupling coefficient decreases sharply with the increasing of
defocusing distance. The function at 4X10° Pa is similar to it at 1. 01X 10° Pa, except that the maximum at a larger
defocusing distance. The intensity and the diameter of the laser spot are different at the different defocusing
distance, so the rarefaction wave effect and the plasma shielding effect are different too. And the mechanical effects
of plasma shock wave on target at different defocusing distance are also different, All these factors dominate the
influence of defocusing distance on mechanical effect of plasma shock wave induced by laser.
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Fig. 1 Experimental setup
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Fig. 3 Schematic diagram of the experiment parameter
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Table 1 Experimental data of Z, d and I

Z d I Z d 1
/mm /mm /(10°* W/cm®)|| /mm /mm /(10® W/cm?®)
—56 3.36 3.6 —21 1.64 15.1
—54 3.00 4.5 —18 1.38 21.4
—51 2.96 4,6 —15 1.20 28.3
—48 2.85 5.0 —12 1.10 33.6
—45 2.60 6.0 —10 0.90 50. 3
—42 2.50 6.5 —8 0.80 63.6
—39 2.30 7.7 —6 0.60 13.2
—36 2.20 8.4 —4 0.56 129.9
—33 2.10 9.2 —2 0.40 254.7
—27 1.92 11.0 0 0.30 452.9
—24 1.84 12.0
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Fig. 4 Relationship between C, and Z in air
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