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VELOCITY OF EMISSION PARTICLES AND SHOCKWAVE PRODUCED
BY LASER-ABLATED Al TARGET "

ZHANG SHU-DONG'™Y  ZHANG WEL-JUNY
" { Department of Physics , Northsest Normal University , Langhou 730070, China)
¥ { Anbug Tnstituge of Opacs and Fine Mechames , Chinese Academy of Sciences, Hegfn 230031, China)
{ Received 23 November 2000; revised menuscript received 26 February 2001)

ABSTRACT

Under low vacuum condition (5Pa) , Q-switched YAG laser ablates plane aluminum target and plasma are produced. Opti-
cal emission speciroscopy is used to camy ou! time-resolved analysis of atomic particles. Using the respnance transition of Al
396.1 um(3p?P—4s*S), the velocity distribution of All in space has been determined at laser power densities of 1.91 x 10%°
5.10x 10" and 7.64 x 10" W/cm® . respectively, when the ablating size is about 200 pum. The velocity is of the order of 10°
cm/s and the time decays nearly agree with the exponential law as the radial distance from the target surface increases. At a fixed
position, the velocity shows some decrease as the laser power density being increased, but when the distance is above 15 mm,
the velocily converges to unification one. Shockwave model is used and gives a good agreement with the experimental results,
From the model, it is deduced that the shockwave front has cylindrical symmetry .

Keywords: laser-produced plasma, plane Al target, velocity distribution of panticle, shockwave
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