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Experimental study (II ) on impulse coupling coefficient of laser

ablating aluminum target in air ambient

Zheng Yijun, Tan Rongging, Shi Haixia
(Institute of Electronics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: To study the effects of the positive focal shift on the impulse coupling coefficients about the
CO, pulse laser focus on the aluminium target at air ambient. By changing the distance from the focus to
the target, the relation between the positive focal shift and the impulse coupling coefficients is
achieved. The experimental result indicates that coupling coefficients declined from 4.48x107° N -s/J to
1.68x107° N -s/J, when the focal shift changes from 0 to 20 mm.While the focal shift increase between
the 20 mm and 35 mm,the coupling coefficients rise and reach 2.21 x10~° N -s/J, then decrease to
1.91 x10° N -s/J at the 45 mm.The two-dimensional model theory of laser supported detonation wave
interacting with solid target was used to calculate the coupling coefficients. The trends of theory and
experiment are same.
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Fig.1 Diagram of the experimental setup
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Fig.2 Impulse coupling coefficients versus focal shift
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Tab.1 Absorption rate of plasma for laser energy

Laser Laser
energy in energy Absorption Average
NO. front of behind rate of absorption
focal point focal point  plasma/% rate/ %
Al 2l
1 6.96 1.36 80.46
2 11.41 3.23 71.70
3 11.50 2.01 82.50 79.35
4 11.50 2.31 79.90
5 8.86 1.58 82.20

PR IEE ) A SR04 Y S 56: o A (] T AR AR A5 5 X6 7
FLTE_EAEOC IR AR R 2 R,

R2ARAEBNHEHAALNREE

Tab.2 Different focal shift versus laser flux on target

Focal shift/mm I;:;;irciliz( Focal shift/mm I;:)\S/e.rcilj
0 2.86x107 25 0.074x107
5 0.328x10° 30 0.072x10°
10 0.256x107 35 0.068x107
15 0.158x107 40 0.052x107
20 0.092x107 45 0.047x107
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Fig.3 Impulse coupling coefficients versus focal shift
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