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Effects of Process Parameters on Laser Ablation Based Machining and Measurements
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The changes of ablation characteristics with respect to laser parameters and material parameters
during pulsed laser ablation of solids were discussed with experimental results. Although laser
wavelength, laser pulse width, and laser pulse energy are the primary factors to be considered, it
is shown that other parameters such as laser spot size and material properties also critically
influence on the ablation results. It is further demonstrated that the microstructural characteristics
of the target can lead to completely different ablation rate and surface morphology.
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Fig. 1 Schematic diagram of pulsed laser ablation of
solids
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Fig. 2 Variation of laser energy distribution depending on
the peak value
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Fig. 3 Variation of crater diameter as a function of laser
fluence
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Table 1 Concentration of the thin films fabricated by two
different methods for solar cell applications

Fabrication Concentration (%)
Process Cu In Ga Se
Sputtering 28.2 21.4 7.3 43.2
Co-evaporation | 21.6 23.8 4.2 50.4

Fig. 6 Differences in surface morphology of the thin films
prepared by (a) sputtering and (b) co-evaporation
methods after nanosecond laser ablation
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