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In the present work we report an experimental study on the crater development using 
Nd:YAG laser system of 40 ps at 1.06 and 0.532 pm laser wavelength with optical energy 
~100 and 50 mJ respectively. A flat aluminum (20x10x2 mm) of density 2.7 g/cc was used 
as a target. Experiments were performed in a plasma chamber under vacuum exceeding 10~4 

torr. We have measured the diameter and depth of the craters with different techniques. Crater 
diameter was measured using optical microscope and images were recorded using CCD camera. 
Optical Confocal Microscope and profilometry were used to measure crater diameter, depth 
and crater lips. 
Our preliminary results show that the initial diameter (<tj) of the laser spot on the target plays 
an important role in estimating the final diameter as <Í>F= <I>|+E0 where E is the incident energy 
and /3 ~0.30 under our experimental conditions using 0.532 pm laser. A similar scaling for the 
meteor-craters yield /3=0.20-0.25 for simple craters according to meteor study. Although 
energy variation is several orders of magnitudes (with few joules laser energy in the lab to 
megatons of meteor energy), physics of crater formation in both cases draws close resemblance. 
Aim of our work is to understand the physics of laser produced laboratory craters to recognize 
some aspects of the natural carters. Recently, Petawatt lasers have been proposed to study 
meteorite impact physics (Rubenchik LLNL report, 1999) 
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Several megatons meteors approaching the earth with velocity ~20-100 Km/sec is a rare 
event, approximately, once in million years but accompanying effects persist in time. 
Remnants of the craters (including simple or complex craters) provide information with 
substantial margin error about the cralering processes on the terrestrial surfaces (including 
earth, moon, Jupiter etc.) and, mass and velocity during impact of the dead meteor. Several 
efforts are being made to scale such events in the laboratory to understand the natural craters. 

Some of the experimental study by varying laser parameters and target materials may 
respond to the natural inquest of understanding some aspects of natural craters. Details of the 
work with merit and demerit will be presented. 


