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ABSTRACT

The volume and depth of the craters produced on silicon samples during high power laser ablation

show a strong nonlinear change as the laser irradiance increases across a threshold value, approximately

22x10° W/em®, Time-resolved shadowgraph images of the ablation plume reveal the ejection of large
particulates from the sample for laser irradiance above the threshold, with a time delay of about 300-

400 ns, The numerically estimated thickness of the superheated liquid layer, considering the

transformation of liquid metal into liquid dielectric near the critical state, agrees with the measured

agrees with crater depths. It is suggested that a phase explosion of the deep superheated liquid layer

near the critical state is responsible for the measured sudden increase of crater volume and the ejection

of large particulates,
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Fig. 1 Scanning electron microscope image of an
ablated glass surface. A large piece (~50 #
m) of the cracked sample was removed from
the ablation spot. Laser pulse energy and the
beam diameter were about 0.85 mJ and 120
#m, respectively.
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Fig. 2 Schematic diagram of the experimental system
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Fig. 3 Scannlng electron microscope images of the
crater for laser irradiance of (a) 2.0x
10°W/cm?, and (b) 2.4x10°W/cm? Laser spot
diameter for these images was approximately
35 mm.
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Fig. 5 Sequence of shadowgraph images at laser
irradiance of (a) 1.9x10° W/cm? no measurable
mass ejection is observed for this energy, (b) of
3.9x 10" W/ecm? the ejection of particulates from

the sample is clearly observed for this energy.
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