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Fig. 1 Measured laser induced plasma spectra of (a) air and

(b) silicon surface under different pulse energies
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Fig. 2 The electron density (a) and temperature (b)

versus energy of laser pulse
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Fig.3 The typical appearance of the laser penetrated Si surface. The incidence

laser light pulse energy is (a) 190 mJ and (b) 310 mJ, respectively
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Fig. 4 The appearance of laser ablation on the silicon surface
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(a): Central part (regular stripe); (b): middle and the fringe parts; (c¢): fringe part (obvious dividing line) ;

(d): fringe area (discoloration trace) ;
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(e): fringe area (splattering trace)
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Emission Spectrum Analysis of Laser Ablation on the Silicon Surface
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Abstract The free electron density and temperature of laser-induced plasma and the damage on the silicon surface were investi-
gated. The results show that the volume and the free electron density of laser induced plasma, as well as the plasma temperature
will determine the profile and the size of silicon superficial damage. It was also found that the volume of laser plasma will in-
crease continuously and the temperature will increase slightly with the increase in the energy of laser pulse, while the density of
free electrons will remain invariable. The free electron density and the temperature reduce gradually from centre to edge, so the
damage appearance has the following features: The interior area of damage was melted so well that the periodic stripes were
formed. The periodic stripes were quite irregular for the area not melted very well. The boundary of damage is apparent and

sometimes color changes induced by plasma spattering were observed.
Keywords Laser-induced plasma; Spectrum analysis; Monocrystalline silicon; Electron density; Electron temperature
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